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A. POTHOLE-RIVER NETWORKED WATERSHED MODEL

This appendix contains an overview of the Pothole-River Networked Watershed Model
(PRINET), the model that was used to simulate runoff in the Devils Lake basin. The chapter
details the geometric inputs to the model, and how those inputs were modified in certain cases.
Then the structure of the model tablesis explained, asis the generation of restoration scenarios.

Other inputs to the model and their structure are also explained. These inputs include future
climate sequences, precipitation and snowmelt data, evaporation data, and the use of lakes in the
model. The model outputs and their structure are also covered in detail. Finally, a flowchart
together with some notes is presented. These show how the model performs its computations.

A.l. MODEL OVERVIEW

Pothole-River Networked Watershed Model (PRINET) is a hydrologic model that utilizes
topographic and climatic information to simulate a long-term process (generally from 20 to 50
years) of rainfal, evaporation, and water storage for a terrain with a substantial number of
depressions (or potholes). It was designed to model in the Devils Lake watershed the impact of
depressions on runoff. PRINET could conceivably be applied to another watershed if the
topographic and climatic information were available.

The PRINET application was written in Microsoft Visual Basic 6.0 (Visua Basic For
Applications), inside a Microsoft Access database. Microsoft Access 2000 is required to run the
application.

There are two basic types of simulations that were computed: (1) calibration simulations (Iabeled

COMP), and (2) future simulation climate sequences (labeled 001 through 010, and WET). The
documentation in this chapter applies to both types of smulations.

A.1.1. Calibration Smulations

Calibration simulations were used to set each subwatershed’ s parameters (such asinfiltration rate
and the evapotranspiration multiplier) to attempt to match the physical parameters at geographic
locations. These physical parameters were deduced on the basis of values recommended for use
by other studies, texts, and reports, and by PRINET’s predicted flows when compared to
observed historical streamflows.

A.1.2. Future Simulations

Once the physical parameters were calibrated, these parameters were used to predict future
runoffsin the Devils Lake watershed. A set of climatic future conditions was input and PRINET
was used to predict future runoff values. Furthermore, because PRINET uses geographic inputs,
it was able to predict the effects of changes in these geographic inputs on future runoff values.
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A.2. INPUT DATA

The inputs to PRINET are the attribute tables (database tables which provide geographic
information) of themes developed in ArcView and HEC-GeoHMS (HEC-GeoHMS User’'s
Manual, July 2000). The naming conventions for the tables are as follows:

* <SUBWATERSHED> is replaced by the name of the subwatershed being modeled, for
example EDMORE or HURRLAKE

» <SEQ>isreplaced by the climate sequence: 001, 002, 003, 004, 005, 006, 007, 008, 009,
010, or WET.

* <RESTSCENARIO> isreplaced by the letter that indicates the restoration scenario: A, B,
C,DorE

For example,
OUTPUT_<SUBWATERSHED> <SEQ> <RESTSCENARIO>
Would represent tables such as
OUTPUT_EDMORE_003 A
or
OUTPUT_STARKWEATHER_WET_E.

In the following sections, a table name is provided as the section heading. The table's field
names and their descriptions are list under each table name. Some tables in the database may
have fields that are not listed. These possible additional fields were not used to develop the
PRINET models. The ArcView themes from which these tables were extracted have the same
name as the tables in the database, but without the IMP_ prefix.

Models were created by subwatershed (six subwatersheds were modeled). A total of five tables
imported from ArcView into Microsoft Access were needed to create each subwatershed model.
In addition, one other table was required for each restoration scenario for each subwatershed,
however, this table was not imported from ArcView but was created by PRINET.

The watershed delineation routines in HEC-GeoHM S were used to develop a“River” theme and
a “Watershed” theme—these are the names HEC-GeoHMS assigns to them; these themes were
renamed to uniquely identify each subwatershed modeled.

IMP_<SUBWATERSHED> WSHEDS

This is the attribute table from the “Watershed” theme created by HEC-GeoHMS. Each table
corresponds to one subwatershed model. Six different subwatersheds were delineated:
Comstock, Hurricane Lake, Mauvais 6100, Mauvais, Edmore, and Starkweather.
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Each watershed is divided into numerous subbasins. The watersheds were delineated to provide
an average subbasin area of 0.3 square miles. The following figure illustrates the
IMP_COMSTOCK_WSHEDS subwatershed theme (the smallest of the subwatersheds modeled,
COMSTOCK has 257 subbasins):

Figure A-1. Comstock subwatershed divided into individual subbasins by HEC-GeoHMS.

The attribute table' s fields required by PRINET are:

e WSHID (Number): The subbasin ID for the subbasin, as determined by HEC-GeoHMS.
*  AREA_M2 (Number): The areain square meters of the subbasin.

* Region (Number): The region number, which also appears in the Regimes table for the
subwatershed model. PRINET allows the user to set different parameters for the different
subbasins. These regions are set in ArcView on the basis of geographic location, and the
IMP_<SUBWATERSHED> WSHEDS table contains these region numbers for use in
the program. Region numbering must begin at 1 and be consecutive. For example, a
model with only one region would have all subbasins set at Region = 1. A model with
three regions would use Region numbers 1, 2 and 3.

» PrecipGage (Text): The name of the precipitation gage used for this subbasin. The table

PrecipGages provides the relationship between the precipitation gage names and the
tables in which the precipitation gage information is stored.
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IMP_<SUBWATERSHED>_RIVER

This is the attribute table from the RIVER theme created by HEC-GeoHMS. The river theme is
anetwork theme of river segments, asillustrated in the following figure.
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Figure A-2. Networked river segments developed by HEC-GeoHM S delineation

Each river segment corresponds to exactly one subbasin. The RIVER table contains the
information regarding the ordering of the rivers (and therefore the ordering of the subbasins).
Each field in the RIVER table gives the attributes from one river segment.

The RIVER table has numerous fields; however, only the following are used by PRINET:

*  FROM_NODE (Number): The upstream node number.
TO_NODE (Number): The downstream node number.

*  WSHID (Number): The subbasin ID from HEC-GeoHMS in which the river segment is
contained. Each subbasin has exactly one river segment assigned to it.

* RIVID (Number): Theriver ID for the river segment, it is the same as the WSHID value;
that is each river segment has the same ID number as the subwatershed it is contained in.
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IMP_<SUBWATERSHED>_DEPTABLE_<RESTSCENARIO>

This table contains a list of all the depressions in the subwatershed and their characteristics. It
contains the following fields:

e POLYID (Number): An integer that is unique to each depression.

* DEPTH_M (Number): The average depth in meters of the depression.

*  AREA_M2 (Number): The surface area of the depression in square meters.

* DEPTYPE123 (Number): The depression classification: 1 if intact, 2 if drained.

e VOLM3 (Number): The total volume in cubic meters of the depression.

* INTERRIV (Boolean): True (= -1) if the depressions intersects the river network
delineated by HEC-GeoHMS, False (= 0) if the depression does not intersect the river

network delineated by HEC-GeoHMS. The following figure illustrates how river
intersection was determined:

River does not intersect
with depressions.
Interriv field = False.

River intersects with
depressions.
Interriv field = True.

River as delineated
by HEC- GeoHMS

Figure A-3. Representative area showing depressions and their intersection with the river
theme delineated by HEC-GeoHMS.
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Following is an example of one record of atypical DEPTABLE, as it appears after it isimported
from ArcView:

POLYID|DEPTH_M|AREA_M2|DEPTYPE123| VOLM3 |INTERRIV
56676 0.2742 3012.7 1/826.0823 FALSE

The restoration scenario tables, which will be described later, are named similarly to this table,
but have a suffix of “B,” “C,” “D,” or “E” instead of “A.” These tables are not imported from
ArcView but are created by PRINET. Furthermore, during PRINET’s creation of these
additional tables, 3 additional fields are added to the IMP_<SUBWATERSHED>-
_DEPTABLE_A table. These three additional fields will be described later, in Section A.2.3,
“Creation of Restoration Scenarios from aModel”.

IMP_<SUBWATERSHED>_ PPOINTLOCATIONS

This table is the attribute table of an intersection between the pour point location of each
depression and the subwatershed theme. It provides the location of each depression’s pour point
by subbasin. It contains the following fields:

* POLYID (Number): An integer, which is unique to each depression.
e WSHID (Number): The subbasin ID of the subbasin delineated by HEC-GeoHMS.
The pour points themselves were generated by the following process:

Q) The small stream grid (as generated by HEC-GeoHMS) for the subwatershed
model was multiplied by the flow accumulation grid. This provided a grid that
looked like the small stream grid, but whose grid values were the flow
accumulation values.

2 This grid was then converted to a polygon theme, and the polygon theme was
converted to a point theme, using the centers of each polygon. The result was a
point theme with flow accumulation values as the attributes.

3 The point theme was then intersected with the depression theme, which provided
a theme with an attribute table showing the location of each point by the
depression POLYID. For each depression, the point inside the depression with
the maximum flow accumulation was selected, and called the pour point of the
polygon. However, many polygons, primarily the small ones that were off the
river network, did not intersect the small stream grid. In these cases, the centers
of the depression polygons were taken to be the pour points.

The following figure illustrates pour points for some sample depressions:
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Centroids used as pour points
for depressions that do not

intersect with the small stream
grid

Points with the highest flow
accumulation values used

as pour paints for depressions
that intersect with the small
stream grid

Figure A-4. Representative area showing depressions and their pour points as defined based
on intersection with the small stream grid.

IMP_<SUBWATERSHED>_PPOINTWSHEDS

This is the attribute table from a theme that contains the contributing areas for each depression,
excluding the depressional surface area.

The ArcView theme from which this attribute table was extracted was developed by a multi-step
process. To the set of pour points (one point for each intact and drained depression— the
generation of these pour points was explained previously), the outlet point of the subwatershed
was added. Then, subbasins were delineated for each of the points. A script obtained from the
ESRI website (http://support.esri.com/) was used to accomplish this delineation (the script is
called wshed_point.ave, dated 25/Feb/2000, updated: 20/Apr/2000, by Fridjof Schmidt).

The result was a complete coverage of the subwatershed, with small subbasins delineated on
each of the pour points. This provided a contributing drainage area for each of the depressions.
The following figure, adetail from the Comstock subwatershed, illustrates the result.
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Four points *

Cepressions

N

Watersheds delineated
based on pour points

Figure A-5. Detail of Comstock subwatershed showing delineation of individual subbasins for
each depression pour point (in red).

Then, from this theme of small subbasins, the area where the depressions (both intact and
drained) themselves were located was cut out (removed) from the theme. The depressional area
was removed in order to provide contributing areas that were not overlapping the depressions
themselves.

The resulting theme resembles the overal subwatershed area, but with holes where the
depressions were located. Since the contributing areas for each depression may have been
broken up, multiple areas may appear for the same POLYID (the depression identifier) in the
atribute table. The following figure illustrates this theme for the Comstock subwatershed.
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Figure A-6. Detail of Comstock subwatershed showing delineation of individual subbasins
for each depression pour point, with depressions removed.

Therefore, the sum of all areas for each POLYID provides the contributing area for each
depression. Thefieldsrequired by PRINET are:

* POLYID (Number): An integer, which is unique to each depression.

* AREA_M2 (Number): The surface area of the depression in square meters when the
depressions are full.

A.2.1. Adjustmentsto theinput geometric data

For the six subwatersheds modeled, once the five tables were imported into the Microsoft Access
database, some tables were modified before the subwatershed model was generated. There were
two adjustments to the imported tables that were performed on some of the subwatersheds:

A.2.1.1. Changing Location of Depressions

Each depression is assigned to a subbasin based on the location of its pour point. It may be clear
by examination of the ArcView coverage of the depressions and the subbasins, that the location
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of the pour point of a depression does not best represent the subbasin to which that depression
should be assigned.

If this is the case, then in the IMP_<SUBWATERSHED>_ PPOINTLOCATIONS table, the
assignments of depressions can be changed from one subbasin to another. As a generic example,
afew records of thistable might look like this:

POLYID|WSHID
22775 269
22784 242
22785 232
22786 256

Based on the geometry of the depression 22775, it might be logical to shift it from its current
assignment in Wshid 269, to another Wshid, say 270. The Wshid field would simply be
modified to the new Wshid number:

POLYID|WSHID
22775 270
22784 242
22785 232
22786 256

The Wshid number corresponds to the numbers that HEC-GeoHMS assigns to each of the
subbasins it creates. The new Wshid number assigned to any polygon should be an actual
subbasin listed in the IMP_<SUBWATERSHED> WSHEDS table.

A.2.1.2. Re-sequencingrivers

It may be apparent from the aerial photographs that HEC-GeoHMS did not correctly sequence
the rivers. For example, in the Edmore subbasin, the following was the origina sequencing for
River segments 1281 and 1304:

ARCID|GRID_CODE|FROM_NODE|TO_NODE|WSHID|RIVID]JLENGTH|RIV_LENGTH
1278 1281 1277 1297| 1281| 1281 670 669.8
| 1294 1304 1306/ 1297| 1304| 1304| 382 381.6
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Figure A-7.

But from the aerial photographs, it can be seen the HEC-GeoHMS has not correctly sequenced
the rivers (this is certainly due to the Digital Elevation Model, not to any flaw in HEC-
GeoHMS). The rivers should flow south, not west. So their “TO_NODE” values were changed

Example of river resequencing in Edmore subbasin

asfollows:

ARCID|GRID_CODE|FROM_NODE|TO_NODE|WSHID|RIVID|LENGTH|RIV_LENGTH
1278 1281 1277 1369| 1281| 1281 670 669.8
1294 1304 1306 1369, 1304| 1304 382 381.6

A.2.2. Creation of aModel From Input Tables

Using the five input tables described in the previous section, the “Create New Model From
ArcView Tables’ button on the program’s main screen (the RunSimul form) creates a set of
tables for the subwatershed model: a subwatershed table, a regime table and ariver table.
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The tables generated and the naming conventions are described below, where
<SUBWATERSHED> is replaced by the name of the subwatershed being modeled. The fields
and their definitions are listed in each table name. Any fields found in the tables that are not on
the list are not required by PRINET.

MODEL_<SUBWATERSHED>_<RESTSCENARIO> WSHEDS

Five fields from this table can be modified by the user after PRINET creates the table:
InitWaterM 3, InputStreamTable, LakelD, ExtralnflowID, and ExtraOutflowID. All other fields
should be left with their original values.

SubBSeq (Number): The subbasin sequence number. This is the subwatershed model’s
unique identifier for each subbasin. The subbasins are numbered so that subbasins
always have lower subbasin sequence numbers than the downstream subbasins. The
sequencing information for the subbasins is extracted from the imported river table
(IMP_<SUBWATERSHED> RIVER), which has the from and to nodes for each
subbasin.

WShid (Number): The subbasin ID from HEC-GeoHMS. This WShid identifier is used
during the creation of the WSHED table from the imported ArcView tables (prefixed
IMP), but once the subwatershed model’s WSHED table is generated, PRINET does not
use the Wshid field. It can be used by the user to provide a relationship between the
HEC-GeoHM S WShid and the SubBSeq numbers.

DSSubBSeq (Number): The subbasin sequence number of the subbasin downstream of
the SubB Seq subbasin.

PrecipGage (Text): The name of the precipitation gage used for this subbasin. The table
PrecipGages provides the relationship between the precipitation gage names and the
tables in which the precipitation gage information is stored.

Region (Number): The region number, which also appears in the Regimes table for the
subwatershed model. PRINET allows the user to set different parameters for the different
subbasins. These regions are set in ArcView on the basis of geographic location, and the
IMP_<SUBWATERSHED> WSHEDS table contains these region numbers for use in
the program. Region numbering must begin at 1 and be consecutive. For example, a
model with only one region would have all subbasins set at Region = 1. A model with
three regions would use Region numbers 1, 2 and 3.

InitWaterM3 (Number): Theinitial amount of water in cubic metersin the depressions at
the start of the smulation. The program proportions this water between the on-river and
off-river depressions at the start of the simulation. The amount proportioned is based on
the relative volume of the on-river and off-river depressions. If the on-river depressions
had 75% of the depressional volume then the program would start with them containing
75% of the initial water specified in this field; the balance would go to the off-river
depressions. The default valueisO: different values can be added by the user.
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InputStreamTable (Text): A table that provides source flows to the subwatershed at
specific subbasins. Generdly, this will be the output from another model. Only the
subwatershed model name from which the flows will be obtained needs to be specified.
For example, if “HURRLAKE” is specified in this field, then the simulation will look for
a table called OUTPUT _HURRLAKE _COMP_A, in the case of the caibration run
(COMP) and restoration scenario A. These input tables require two fields: Date, which is
the calendar day, and CMPD, which is the cubic meters of flow per day. All flows from
this input table will be added to the subbasin record where the InputStreamTable is
specified. The default for thisfield is null; any value for this field is manually added by
the user.

LakelD (Number): The ID number of any lake that exists at this subbasin. The existence
of a lake at a subbasin causes the program to use the storage-outflow relationships
specified in the Lakes table instead of using the normal algorithm to calcul ate the outflow
of the on-river depressions. The default for this field is null; any value for this field is
manually added by the user.

ExtralnflowlID (Text): The name of atable to which PRINET should write the inflows to
a subbasin. The table name will be prefixed by “INFLOW” and suffixed by the
simulation run and restoration scenario. For example, if the word “GAGENAME” was
entered in this field for a  particular subbasin, the table
INFLOW_GAGENAME_<SEQ> <RESTSCENARIO> would be created during the
simulation and it would contain the flows into the subbasin on a daily basis. This table
has two fields, Date and CMPD (the flow in cubic meters). A maximum of 25 inflow
tables may be specified. The default for this field is null; any value for this field is
manually added by the user.

ExtraOutflowID (Text): Thisis similar to the previous field, except it contains the name
of atable to which PRINET should write the outflows from the subbasin. The table name
will be prefixed by OUTFLOW and suffixed by the simulation run and restoration
scenario. For example, if the word “GAGENAME” was entered in this field for a
particular subbasin, the table OUTFLOW_GAGENAME_COMP_A would be created
during the simulation, it would contain the flows into the subbasin on a daily basis. This
table has two fields, Date and CMPD (the flow in cubic meters). A maximum of 25
outflow tables may be specified. The default for this field is null; any value for thisfield
is manually added by the user.

WSAreaM2NonDep (Number): The area of the subbasin, not including intact
depressional surface area, in square meters. This is calculated by adding al the
contributing areas of the depressions whose pour points are located in the subbasin.
These contributing areas do not include the area of intact depressions but do include the
surface area of drained depressions.

DepVolM3 (Number): The total storage volume of all intact depressions in the subbasin,

in cubic meters. A depression is defined as being in a subbasin if its pour point isinside
the subbasin.
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* DepAreaM2 (Number): The total surface area of intact depressions in the subbasin, in
square meters.

*  WSAreaNonDepOnRiverM2 (Number): Thisis analogous to WSAreaM 2NonDep, but it
only has the contributing areas for those depressions (both intact and drained) that
intersect the HEC-GeoHM S river network.

* DepVolOnRiverM3 (Number): This is analogous to DepVolM3, but it only includes the
volumes of those intact depressions that intersect the river network.

* DepAreaOnRiverM2 (Number): This is analogous to DepAreaM2, but it only includes
the surface area of those intact depressions that intersect the river network.

*  WSAreaNonDepOffRiverM2 (Number): Analogous to WSAreaNonDepOnRiverM2, but
thisisfor depressions that do not intersect the river network.

* DepVolOffRiverM3 (Number): Analogous to DepVolOnRiverM2, but this is for
depressions that do not intersect the river network.

* DepAreaOffRiverM2 (Number): Analogous to DepAreaOnRiverM2, but this is for
depressions that do not intersect the river network.

*  NumDeps (Number): The total number of depressions assigned to this subbasin.

*  NumDepsOnRiver (Number): The total number of depressions assigned to this subbasin
that intersect the river network.

*  NumDepsOffRiver (Number): The total number of depressions assigned to this subbasin
that do not intersect the river network.

The following shows one record from this table from the MAUVAIS model. For this record,
Irvine Lake was assigned to the subbasin, (LakelD = 6 is for Irvine Lake), and inflow and
outflow tables were specified in the ExtralnflowID and ExtraOutflowID fields. This will cause
tables to be created during the simulation runs that give the daily inflows and outflows of this
subbasin. The rows shown all belong to the same record.
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|SubB Seq)W Shi dlD SSubB Seq|Preci pGage|Regi onll nitWaterM 3| nputStreamTabl g

2888 2754 2898 CHURCHF 4 0

ILakel D|Extral nflow! D|ExtraOutflowl D)W SAreaM 2NonDepDepV ol M3DepAreaM 2|

6IRVINE IRVINE 349141.2 16566610 14282790

\WSAreaNonDepOnRiverM2|DepV ol OnRiverM 3DepAreaOnRiverM2

349141.2 16566610 14282790

\WSA reaNonDepOffRiverM 2DepV ol OffRiverM 3DepAreaOffRiverM 2

0 0 0

INumDepsNumDepsOnRiverNumDepsOffRiver|

1 1 0

MODEL_<SUBWATERSHED>_REGIME

The fields from this table can be modified by the user to reflect the subwatershed model’s
desired parameters, with the following restrictions: (1) there must be exactly as many Regions
specified in the table as appear in the IMP_<SUBWATERSHED> <RESTSCENARIO>-
_WSHEDS table' s Region field; (2) the region numbering must begin with 1 and be consecutive
up to the number of regions present, and; (3) there must be exactly two RegimelD’s for each
Regime, with values of 1 and 2.

Region (Number): This is the geographic region number, which corresponds to the
Regions assigned to each subbasin in IMP_<SUBWATERSHED> WSHEDS table, and
inthe MODEL_<SUBWATERSHED> <RESTSCENARIO> WSHEDS table.

RegimelD (Number): There should be two RegimelD records for each region. The first
record should have RegimelD = 1 and corresponds to the low infiltration/winter regime.
The second record should have RegimelD = 2 and corresponds to the high
infiltration/summer regime.

Name (Text): The name of the regime, not used by the program but for the convenience
of theuser. “Low” isused for RegimelD = 1 and “High” for RegimelD = 2.

EntryThresholdF (Number): This is the threshold temperature which determines the
transition from one regime to the other. Each precipitation gage, for each day of record,
is assigned to either Regime 1 (cold season) or Regime 2 (warm season). Subbasins
assigned to these gages use the corresponding assignments of their precipitation gage to
determine the set of parameters (i.e. maximum infiltration rate, percolation rate) used for
a particular day. Seasons (i.e., high and low infiltration regimes) are calculated for each
Precipitation Gage record used in the subwatershed model. These gages have a
temperature record. When the 30-day moving average of the average daily temperature
(the average of the high and low temperatures recorded) crosses the EntryThresholdF
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value, then the Regime is switched on that date for that gage. For example, suppose the
entry threshold for Regime 1 is set at 35 degrees F. If for a particular gage, on 11/5/1993,
the moving average of the temperature dropped below 35 degrees F for the first time that
winter, then 11/5/1993 would be classified as Regime 1, while the previous day,
11/4/1993, would be in Regime 2. All subbasins assigned to that gage would use the
regimes that were calculated for that gage. As an example of transitioning into Regime 2,
suppose that the EntryThresholdF for Regime 2 was set at 45. When the 30-day moving
average of temperature for a gage first exceeded 45 degrees, then from that day forward
the Regime would be set a 2 for that particular gage. However, there is smoothing
function which is used in the final days of each low infiltration Regime (Regime = 1) to
smooth the transition to the higher infiltration (Regime = 2) regime. This smoothing
function affects the infiltration only, and prevents it from changing suddenly from one
day to the next. The infiltration begins to rise from the Regime = 1 value toward the
Regime =2 value once the 30-day moving average temperature goes above 32 degrees.

InfilMPD (Number): The maximum potentia infiltration in meters per day. During the
simulation, actual potentia infiltration is reduced with increasing saturation of the soil.

PercMPD (Number): The potential percolation in meters per day. Percolation only takes
place if the soil capacity is less than upper zone depth (another parameter set by Regime,
defined later). The soil capacity is defined as the soil “dryness’ depth, it is the amount of
water the soil can still absorb before becoming completely saturated. It changes daily
and equals the potential soil capacity minus the soil moisture. So percolation only takes
place when the soil is saturated enough.

ETCoef (Number): The dimensionless evapotranspiration coefficient. The actual
evapotranspiration rate is reduced with increasing soil capacity (dryness). The ET
coefficient should be between 0 and 1.

UpperZoneM (Number): A depth, in meters, where if the soil capacity is less than this
amount, then percolation is allowed to take place. Percolation only takes place when the
soil capacity islow, that is, the soil saturation is high.

Potential SoilCapM (Number): The total capacity of the soil to hold water, in meters of
water.

InitialSoilCapM (Number): The initial soil capacity, in meters, to apply at the start of
each simulation.

NextDayFractionalFlow (Number): A dimensionless attenuation factor which should be
less than 1 and greater than or equal to zero. PRINET calculates total potential outflow
from a subbasin for a particular day. A fraction of the flow indicated in this field is
lagged and appears the next day at the downstream subbasin. The rest of the outflow
fraction (1 — NextDayFractionalFlow), appears the same day at the downstream subbasin.
This provides each subbasin with a 2-step hydrograph, which can be used to attenuate
flows to match the shapes of observed streamflows.
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A typical table would appear as follows for a model with 3 Regimes (the table is broken in two
due to space limitations, each of the rows of the 2™ part correspond to the rowsin the first part):

Region|RegimelD|Name|EntryThresholdF{InfilMPD PercMPD|ETCoef UpperZoneM
1 1|Low 35 0.02 0| 0.76 0.01
2 1{Low 35 0.008 0 0.76 0.01
3 1|Low 35| 0.008 0| 0.76 0.01
1| 2|High | 45|  0.36| 0.005 0.95| 0.03
2 2|High 45 0.16 0.005 0.83 0.03
3 2|High 45 0.34 0.005| 0.95 0.03

PotentialSoilCapM|InitialSoilCapM|NextDayFractional Flow

0.33 0.23 0.1

0.33 0.23 0.1

0.33 0.23 0.1

0.33] 0.23] 0.1

0.33 0.23 0.1

0.33 0.23 0.1

MODEL_<SUBWATERSHED>_RIVER

This table is used during the generation of the subwatershed model by PRINET. Several fields
are added by PRINET to the imported river table (IMP_<SUBWATERSHED> RIVER) to
create the subwatershed model river table (MODEL_<SUBWATERSHED>_ RIVER). PRINET
uses these added fields to store values which are then transferred into the (MODEL -
<SUBWATERSHED>_<RESTSCENARIO>_WSHED) table. Once the subwatershed model is
created, PRINET does not use the MODEL_<SUBWATERSHED> RIVER table but it remains
available should the user care to examineit.

In addition to all the fields contained in the subwatershed model’s RIVER table (described
previously under the heading IMP_<SUBWATERSHED> RIVER), the following fields are
added:

Layer (Number): For each subbasin, thisis the sequential number for subbasins upstream
of the subwatershed's outlet. The subbasin closest to the outlet has a layer number of 1,
those immediately upstream have a layer number of 2. Those subbasins most upstream
will have the highest number. This layer sequencing is used only to develop the
SubBSeq and DSSubSeq numbers, which are described below.

SubBSeq (Number): Each subbasin in a subwatershed is assigned this unique identifier.
The SubBSeq numbers are assigned by sorting the subbasins first by reverse layer
number, so that those subbasins that are the most upstream are assigned the lowest
SubBSeq number. This numbering guarantees that a subbasin’s SubBSeq number cannot

A-17




be higher than any downstream subbasin’s SubBSeq. The subbasins most upstream have
the lowest SubBSeq number.

» DSSubSeq (Number): For each subbasin, this corresponds to the SubBSeq number of the
downstream subbasin. The most downstream subbasin has a DSSubBSeq number of O,
which represents the outlet of the subwatershed.

* DistFromOutM (Number): Thisfield is not used.

A.2.3. Creation of Restoration Scenariosfrom a M odel

A restoration scenario is one in which a quantity of depressions which had been classified as
drained (which are assumed not to hold water) are converted to intact depressions (which are
assumed to hold water). These restoration scenarios are used in the future simulations to
estimate the impact of restoring drained depressions on future runoff.

Once a model was created from the input tables, the restoration scenarios for this model were
developed. Thiswas accomplished by clicking the “Create All Restoration Scenarios’ button on
the PRINET form. Note that because PRINET uses random numbers in the generation of these
restoration scenarios, that clicking “Create All Restoration Scenarios’ will not create the same
restoration models when it is clicked a second time for the same subwatershed. Thisis described
in detail below.

Restoration scenarios involve the conversion of some drained (Deptypel23 = 2) depressions into
intact (Deptypel23 = 1) depressions. These are used so that re-running PRINET on the
subwatershed can indicate how the restoration scenarios affect the runoff.

Restoration scenarios were developed by assuming that all depressions greater than or equal to
0.5 feet (0.1524 meters) of average depth constitute the group of restoration candidates. The
total depressional volume of this group is the total restoration volume.

All smulations started on 10/1/1978, with the origina calibration geometry. When the
simulation date reached the restoration transition date (the date at which restoration of drained
depressions is assumed to be implemented) which was 10/1/2003, PRINET reads the parameters
from the MODEL table corresponding to the restoration being simulated (if not scenario A).
These parameters are used for all simulations from 10/1/2003 forward.

Each depression belonging to the group of restoration candidates was assigned a random
fractional number between 0 to 1 by PRINET. The depressions were sorted according to these
random numbers. Using this sort order, PRINET calculated the cumulative volume as a fraction
of the group total, and the cumulative area as a fraction of group total.

For example, the first few records of a group of restoration candidate might appear as follows
(thisexampleisfrom IMP_EDMORE_DEPTABLE_A):
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‘POLYID‘DEPTYPE123‘DEPTH M‘AREA MZ‘ VOLM3 ‘INTERRIV‘RandomNum RunningTotalFracVol|[RunningTotalFracArea

18841 2 0.5476 10247 5611.2572  FALSE 0.000077 0.000113268 0.000103462
27187 2 0.407 62341.5 25372.991 TRUE 0.000103 0.000625444 0.000732914
39687 2 0.1752 50505.6 8848.5811 TRUE 0.000303 0.000804061 0.001242861
43664 2 0.4933 103317.3 50966.424 TRUE 0.002125 0.001832863 0.002286039
38532 2 0.2466 116337.9 28688.926 TRUE 0.002598 0.002411974 0.003460684
38847 2 0.4382 40467.9 17733.034 FALSE 0.002713 0.002769931 0.003869282
32410 2 0.3466 9991.2' 3462.9499 FALSE 0.003188 0.002839834 0.003970161

The RandomNum field has the random numbers calculated by PRINET which have been
assigned to each depression which is a restoration candidate. In the table above, they are sorted
by this random number. The field RunningTotal FracVol gives the portion of the volume so far,
as afraction of the total volume of all restoration candidates.

For this subwatershed (EDMORE), the total volume of the restoration candidate group (the total
of VOLM3 of all drained depressions, i.e., DepTypel23 = 2, with depth greater than or equal to
0.1524 meters) is 49,539,577.832 cubic meters (this value is not shown in the previous table).
The first restoration candidate has PolylD = 18841. It has a volume of 5611.2572 cubic meters,
so the RunningTotal FracVol = 5611.2572 / 49,539,577.832 = 0.000113268. The 2™ restoration
candidate has PolylD = 27187. It has a volume of 25372.991 cubic meters, so the
RunningTotalFracvVol = (All previous depressional volume + current depression’s
volume)/(Total restoration volume) = (5611.2572 + 25372.991)/(49,539,577.832) =
0.000625444.

Similarly, the RunningTotal FracArea field provides a running total of the fractional area of the
depressions, as a fraction of the total area of the restoration candidate group.

Four levels of restoration are simulated for each model, as described in the following table:

Restoration Scenario Description
A The original model, as calibrated.
B 25% of the total restoration volumeis

converted from drained to intact.

C 50 % of the total restoration volumeis
converted from drained to intact.

D 75% of the total restoration volumeis
converted from drained to intact.

E 100% of the total restoration volumeis
converted from drained to intact (i.e., all
restoration candidates are converted from
drained to intact).
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The restoration scenarios are assigned by the running total fractional volumes calculated
previously. If the running total fractional volume is less than or equal to the fraction of
restoration for each restoration scenario, then those depressions are “restored” (changed from
drained to intact) for that restoration scenario. For example, for restoration scenario C, al
depressions whose running total fractional volume is less than or equa to 0.5 will be changed
from drained to intact for the C modd. In the following table (from
IMP_EDMORE_DEPTABLE_A), PolylDs 39999 and 45013 are changed to intact in the C
model because their running total fractiona area is less than or equa to 0.5, but 48402 and
39988 are not changed.

‘POLYID‘DEPTYPElZS‘DEPTH M‘ AREA M2 ‘ VOLM3 ‘ INTERRIV ‘RandomNum‘RunningTotaIFracVoI‘RunningTotaIFracArea‘

39999 2 0.168 2405.7 404.1576 FALSE 0.442525208 0.499649256 0.485442458
45013 2 0.225 1174 264.15 FALSE 0.442694128 0.499654588 0.485454311
48402 2 0.4151 59570.2 24727.59 FALSE 0.442749977 0.500153736 0.486055782
39988 2 0.3315 134254.5 44505.367 TRUE 0.443671823 0.501052116 0.487411328

The following shows a few records from IMP_EDMORE_DEPTABLE_C for the corresponding
records shown above, note how the 39999 and 45013 depressions were changed to DepTypel23
= 1 (intact):

‘POLYID‘ DEPTH_M ‘AREA_MZ‘DEPTYPE123‘ VOLM3 ‘INTERRIV‘

39999 0.168 2405.7 1 404.1576 FALSE
45013 0.225 1174 1 264.15 FALSE
48402 0.4151  59570.2 2 24727.59 FALSE
39988 0.3315 134254.5 2 44505.367 TRUE

The IMP_<SUBWATERSHED> DEPTABLE_B, IMP_<SUBWATERSHED> DEPTABLE -
C, IMP_<SUBWATERSHED> DEPTABLE_D, and IMP_<SUBWATERSHED>-
_DEPTABLE_E TABLES are used by PRINET to develop the MODEL tables for the
corresponding restoration scenarios. For example, for the EDMORE subwatershed, the tables
MODEL_EDMORE_B, MODEL_EDMORE_C, MODEL_EDMORE D and MODEL_-
EDMORE_E would be created. These B, C, D, E and tables are identical to the original
MODEL_EDMORE_A table except in the fields that pertain to areas and volumes.

These additional B through E models have the same lakes, inflow and outflow ID’s and initia
water volumes as the A model. In other words, all the user input parameters that are in the A
model WSHED table (MODEL_<SUBWATERSHED> A WSHEDS) are aso copied to the B,
C, D and E versions of the MODEL table.

A.2.4. Other inputsused by the subwater shed models

There were numerous additional data sources used by PRINET to run the subwatershed model
calibrations/ simulations:
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A.2.4.1. Future Smulation Sequences

For the purposes of future simulations (water year 2001 and beyond), 11 ssimulation climate
sequences were created. In each climate sequence, data from actual climatic years from 1980-
1999 was substituted into the years 2001-2020 for 10 of the climate sequences (these sequences
are labeled 001 through 010) and data from waters years 1993-1999 was substituted into the
years 2001-2035 for one climate sequence (the “WET” climate sequence).

The following table shows which actual climatic water years were used in each smulated water
year for each climatic sequence simulation:

Table A-1. Climatic Water Y ears Used in Each Simulated Water Y ear

CLIMATE SEQUENCE

Simulated
Water Year | oo1 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 009 | 010

2001 1981(1994)1998(1992)1980(1999|1986|1989|1982|1990

2002 1983[1999|1997]1995|1986{1989|1999]1989|1999|1988

2003 1991(1995)1982(1985)|1983[1985|1994 1996|1996 1997

2004 1995(1986(1998|1995|1982{1991|1996]1982|1988 (1997

2005 1985(1981|1984]1996|1997(1980|1999]1982|1989|1996

2006 1986(1981)1990(1986|1991|1992|1995|1991|1991|1994

2007 1997(1987(1999|1988|1994(1989|1983|1997|1995|1988

2008 1994(1992)1983(1995)|1988|1995|1989|1982|1986|1984

2009 1999(1982)1986(1985)|1987[1997|1986|1994 /1992|1986

2010 1993(1985|1995]|1998|1997(1980|1990|1991|1982|1988

2011 1998(1986|1989(1994)|1998(1986|1987|1989|1997|1981

2012 1983(1986(1990|1982|1998(1991|1999|1987|1984 (1987

2013 1980({1997(1994]1991|1986{1991|1983]|1985|1994|1986

2014 1989(1989|1990(1991)1997[1984|1982|1995|1992|1985

2015 1983[1987/1989]1994|1993(1991|1987]1983|1997 (1994

2016 1996(1994)1996(1994|1994[1989|1985|1982|1986|1987

2017 1994(1993|1987(1980|1992[1987|1996|1987|1990|1985

2018 1997(1995|1999|1986|1994(1999|1995]|1988|1992|1999

2019 1998(1998)1986(1984|1982[1989|1986|1984 /1981|1996

2020 1986(1992|1991]1998|1998(1984|1989]1985|1987|1985

For the “WET” simulation, the climatic water years from 1993-1999 are repeated. The sequence
isasfollows:
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Table A-2 Climatic Water Y ears Used For WET Simulation

WET Climate Sequence

Simulated Climatic

Water Year Water Year
2001 1993
2002 1994
2003 1995
2004 1996
2005 1997
2006 1998
2007, 1999
2008 1993
2009 1994
2010 1995
2011 1996
2012 1997
2013 1998
2014 1999
2015 1993
2016 1994
2017 1995
2018 1996
2019 1997
2020 1998
2021 1999
2022 1993
2023 1994
2024 1995
2025 1996
2026 1997
2027 1998
2028 1999
2029 1993
2030 1994
2031 1995
2032 1996
2033 1997
2034 1998
2035 1999

The actual substitution list used to relate the simulated water years to the climatic water years is
contained in the table SimulSegs, in a different format. Here are a few sample records from that
table:
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Sequence|SimWatYear|ClimaticWatYear
001 2001 1981
001 2002 1983
001 2003 1991
1001 2004 1995
001 2005 1985
001 2006 1986
001 2007 1997
001 2008 1994
001 | 2009| 1999

Examples will illustrate how the substitution works. For sequence 001, simulated water year
2001 uses data from climatic water year 1981. This means that from 10/1/2000 through
9/30/2001 (water year 2001), simulation 001 will use climatic data from 10/1/1980 to 9/30/981
(water year 1981). The simulation date of 10/15/2000, for example, would use climatic data
from 10/15/1980. The simulation date of 4/25/2001 would use climatic data from 4/25/1981.

For this same 001 sequence, ssimulated water year 2002 uses climatic data from water year 1983.
So 10/1/2001 (the first day of water year 2002) would use climatic data from 10/1/1982 (the first
day of water year 1983).

All of this date substitution information is also contained in the precipitation tables, described in
the following section.

A.2.4.2. Precipitation and Showmelt

Each subwatershed model has at least one precipitation gage table. Each subbasin in
MODEL_<SUBWATERSHED>_<RESTSCENARIO> WSHEDS table is assigned to a certain
precipitation gage. For example, here are the first few fields from a couple of records (each
record corresponds to one subbasin) from the MODEL_MAUVAIS A_ WSHEDS table:

‘SubBSeq\ Wshid ‘DSSubBSeq‘PrecipGage‘ Region ‘InitWaterM3\InputStreamTabIe‘
675 359 690ROLLAL 3 0
676 1296 697 CANDO1 4 0

For this example, SubBSeq = 675 has a precipitation gage of ROLLA1, while SubBSeq = 676
has the precipitation gage CANDO1 assigned to it. These identifiers, “ROLLA1” and
“CANDOL" refer to values found in the PrecipGage field in the PrecipGages table. The
PrecipGages table provides a relation between the identifier and the Access table where the
precipitation, temperature, and Snowmelt data for the gage are located.

Hereisthe " PrecipGages’ table:
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PrecipGage TableName
BELCOURT |PrecipAndTempBelcourtSim
CANDO1 |PrecipAndTempCandolSim
CHURCHF |PrecipAndTempChurchfSim
|EDMORE |PrecipAndTempEdm0reSim
LEEDS PrecipAndTempLeedsSim
ROLLA1 PrecipAndTempRollalSim

Note that records can be added or deleted to thistable if additional precipitation and temperature
information is obtained and converted for use by PRINET. For the CANDOL precipitation gage,
for example, the Access table where the information is stored is caled
PrecipAndTempCandolSim. The tables listed in the “TableName” field of the above tables are
all the tablesin Access where the precipitation, temperature, and Snowmelt data is contained.

The precipitation gage tables contain the information for measured precipitation and temperature,
as well as al the information for the future simulations. All measured values are listed under
Sequence = “COMP.” Here are some sample records from PrecipAndTempCandolSim:

Sequence|SimulDate|ClimDate| TAvg [Precip|SnoPlusRain
COMP 7/25/86| 7/25/86| 63.39 0 0
COMP 7/26/86| 7/26/86|68.695 0.18 0.18
COMP 7/27/86| 7/27/86| 68.51 0.38 0.38
COMP 7/28/86| 7/28/86| 66.29| 0.16 0.16
ICOMP |  7/29/86| 7/29/86|70.385| 0.46| 0.46
COMP 7/30/86| 7/30/86| 69.83 0 0
COMP 7/31/86| 7/31/86/62.775 0 0

These records show the Simulation Date (which is the same as the Climatic Date for al records
labeled “COMP”), the average temperature (in the TAvg field, in degrees Fahrenheit), the
Precipitation (in the Precip field, which isin inches as recorded by the gage) and a column called
SnoPlusRain. The SnoPlusRain column is the calculated Rain + Snowmelt runoff, in inches.
This is calculated by PRINET; the methodology to calculate it is explained in a subsequent
section.

For future simulations, the Sequence field of each precipitation gage table contains the
simulation climate sequence name. For example, for climate sequence 007, from the
PrecipAndTempCandolSim table, here are some sample records:
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Sequence SimuIDate|CIimDate| TAvg |Precip|SnoPIusRain
007 3/27/16| 3/27/85|30.695| 0.01 0
007 3/28/16| 3/28/85|32.345| 0.07 0
007 3/29/16| 3/29/85| 20.16| 0.41 0
1007 | 3/30/16| 3/30/85| 18.46| 0| 0
007 3/31/16| 3/31/85|21.705 0 0
007 4/1/16|  4/1/85| 28.25 0 0
007 4/2/16 4/2/85| 40.39 0 0.4473
007 4/3/16|  4/3/85| 40.23 0 0.0427

For example, the simulation date 3/27/16 (3/27/2016) has a climatic date of 3/27/85, that is it
uses the climatic data from 3/27/85. This climatic data source date was determined by the future
simulation climate sequence for sequence 007, which dictates that ssimulation water year 2016
will use climatic data from water year 1985. For this climatic date, for the CANDOL gage
record, the average temperature was 30.695 and the precipitation was 0.01.

A2421 Generation of the ShoPlusRain column in the Precipitation and Showmelt Data
Tables

As explained previoudly, the average temperature and precipitation records for the Precipitation
and Snowmelt Data tables are obtained by the use of the original gage records and by the use of
the smulation substitution dates to generate records for the future simulations. However, the
snowmelt plus rain is calculated by PRINET, and not obtained directly from the origina gage
records. It is this snowmelt plus rain, contained in the SnoPlusRain column, that is used by
PRINET asthe daily “precipitation.”

The snowmelt plus rain column (SnoPlusRain, shown in inches), is calculated by PRINET using
the SnoPlusRain form in the database. This was done once for each gage, before the calibrations
or future simulations were run.

The algorithm to generate the snowmelt plus rain is identical to the degree-day method used in
HEC-1, the U.S. Army Corps of Engineers Hydrograph Package (HEC-1 User’'s Manual, U.S.
Army Corps of Engineers, 1990, p. 14 and p. A-43).

To calculate the snowmelt, the Snowmelt routine cycles through each day, from the first day of
each simulated run to the last. For each day the routine does the following:

Q) Rainfall is calculated: If the average temperature is less than or equal to the Freezing
Temperature plus 2 degrees Fahrenheit (Freezing Temperature was set at 34 degrees
for al gages), then any precipitation falls as snow and goes into the snow pack as a
snow-water equivalent. |If the average temperature is above Freezing Temperature +
2 degrees Fahrenheit, then any precipitation fals as rain and is added to the
“SnoPlusRain” column.
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Snowmelt is calculated: If the average temperature is above the Freezing
Temperature, then snowmelt equals [(the day’s average temperature) — (Freezing
Temperature)] * Factor.

)

For all the gages used in six subbasins modeled, the freezing temperature was 34 and the factor
was 0.07. This freezing temperature as well as the factor of 0.07 (called “coefficient” in the
HEC-1 documentation) are within the recommend ranges detailed in the HEC-1 documentation.

Hereis an example from one of the simulated gage records:

Sequence|SimulDate| ClimDate |[TAvg|Precip|SnoPlusRain
008 10/27/2006|10/27/1996| 35.5| 0.85 0.105
008 10/28/2006|10/28/1996| 34.5 0 0.035
1008 110/29/2006(10/29/1996| 42 0| 0.56
008 10/30/2006|10/30/1996| 27 0 0
008 10/31/2006|10/31/1996| 14.5 0 0
008 11/1/2006| 11/1/1996| 16.5 0 0
008 11/2/2006| 11/2/1996| 17 0 0
008 | 11/3/2006| 11/3/1996| 36.5] 0| 0.15

On 10/25/2006, 0.85 inches of precipitation fals. Since TAvg <= 36, it falls as snow. The
snow-water equivalent is now 0.85 inches (there is no snow-water equivalent from previous days
since these days were warm enough to melt any accumulated snow). Since TAvg > 34, there is
snowmelt. The snowmelt is (35.5 — 34) * 0.07 = 0.105 inches. This is entered into the
SnoPlusRain column for that day, and the snow-water equivalent is reduced by this amount, it is
now 0.85 inches — 0.105 inches = 0.745 inches. The following day, on 10/28/2006, TAvg = 34.5
> 34, so the snowmelt is (34.5 — 34) * .07 inches = 0.035 inches, and the snow-water equivalent
is reduced to 0.745 inches — 0.035 inches = 0.71 inches. On 10/26/2006, TAvg = 42 > 34, so the
snowmelt is (42 — 34) * 0.07 inches = 0.56, and the snow-water equivalent is reduced to 0.71
inches — 0.56 inches = 0.15 inches. All subsequent days until 11/3/2006 are sub-freezing and
have no precipitation. On 11/3/2006, the temperature is 36.5 degrees, which permits a snowmelt
of (36.5—34) * 0.07 = 0.175 inches. The snow-water equivalent is only 0.15 inches, however,
so al the snow melts and 0.15 is recorded in the SnoPlusRain column, and the snow-water
equivalent to be carried over to the next day is zero.

A.2.4.3. Evaporation

Evaporation was calculated based primarily on the monthly evaporation data for Devils Lake

provided for 1980 through 1999 by Aldo V. Vecchia of the USGS. This source datais shownin
the following table, where the values in the table are evaporation in inches.
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Table A-3. Monthly Evaporation Vaues For Devils Lake Provided by USGS (in inches)

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec
1980 0 0 0| 045 418 6.1 7.05 534 37 218 158 0
1981 0 0 0o 21| 35| 455 566 6.03 4.86 1.43] 1.04 0
1982 0 0 0| 045 2.86 464 523 593 479 1.41] 1.02 0
1983 0 0 0| 045 359 509 55 641 57 168 1.21 0
1984 0 0 0| 1.37| 3.87| 445 6.06 6.67| 534 158 114 0
1985 0 0 0| 1.42| 403 592| 621 561| 448 1.32] 0.95 0
1986 0 0 0| 268/ 351 7.19| 472 621 376 1.11] 174 0
1987 0 0 0| 1.31| 3.63| 728 4.92| 6.09 432 382 184 0
1988 0 0 0| 144 4.12| 881 6.78] 6.63] 4.61] 4.08 1.97 0
1989 0 0 0| 1.33] 3.72| 508 6.9 6.94 524 464 224 0
1990 0 0 o| 1.36| 3.81| 5.44| 582 6.76| 5.89 521 251 0
1991 0 0 0| 151 439 497 587 697| 495 438 1.06 0
1992 0 0 0| 1.37| 3.86| 566 3.98 526/ 4.41] 39| 094 0
1993 0 0 0| 1.26| 3.44| 431| 343 4.49 392 347 084 0

| 1994| 0| 0| 0| 1.34| 375 455 488 564 473 279 0.67| 0
1995 0 0 o| 211| 458 516 6.25] 6.21] 5.08 299 0.72 0
1996 0 0 0| 045 27| 508/ 502 6.12| 455 269 0.65 0
1997 0 0 o 045 352 7.02| 475 565 502 296 0.71 0
1998 0 0 0| 208 3.46 4| 56| 605 556/ 3.28 0.79 0

| 1999 0| 0| 0 045 3.14| 4.42| 491 556 559 33| 0.79] 0

This data appears in the database in a different format, in the table DevilsLakeUSGS. Hereis a
sample of afew records of that table:

Year|Month|USGSEvapin
1980 1 0
1980 2 0
11980 3| 0
1980 4 0.45
1980 5 4.18
1980 6 6.1
1980 7 7.05
11980 8| 5.34
1980 9 3.7
1980| 10 2.18
1980, 11 1.58
1980, 12 0
1981 1 0
1981 2 0

Because PRINET requires daily evaporation values, these monthly evaporation values provided
by the USGS had to be converted into daily values (they were aso converted from inches to
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meters). The daily evaporation values for use by PRINET are contained in the EvapSim table.
Following are afew sample records from that table:

’Sequence’ SimulDate ’ ClimDate ’ EvapPropM ‘
COMP 8/1/1982 8/1/1982 0.005416202
COMP 8/2/1982 8/2/1982 0.00644786
COMP 8/3/1982 8/3/1982 0.003868716
COMP 8/4/1982 8/4/1982 0.005932031
COMP 8/5/1982 8/5/1982 0.005416202
COMP 8/6/1982 8/6/1982 0.007737432
COMP 8/7/1982 8/7/1982 0.004900374
COMP 8/8/1982 8/8/1982 0.006963688
COMP 8/9/1982 8/9/1982 0.00644786
COMP 8/10/1982  8/10/1982 0.004900374
COMP 8/11/1982  8/11/1982 0.004384545
COMP 8/12/1982  8/12/1982 0.006963688

The Sequence column is the simulation climate sequence number. When Sequence = COMP, the
evaporation values (in the EvapPropM field) are the historical values, in meters, for evaporation.
For other sequences, they are the simulated daily evaporations. For example, here is another
section of the EvapSim table:

\Sequence\ SimulDate \ ClimDate EvapPropM

002 8/1/2009 8/1/1982 0.005416202
002 8/2/2009 8/2/1982 0.00644786
002 8/3/2009 8/3/1982 0.003868716
002 8/4/2009 8/4/1982 0.005932031
002 8/5/2009 8/5/1982 0.005416202
002 8/6/2009 8/6/1982 0.007737432
002 8/7/2009 8/7/1982 0.004900374
002 8/8/2009 8/8/1982 0.006963688
002 8/9/2009 8/9/1982 0.00644786
002 8/10/2009  8/10/1982 0.004900374
002 8/11/2009  8/11/1982 0.004384545
002 8/12/2009  8/12/1982 0.006963688

These show the evaporation records for climate sequence 002, for simulated dates 8/1/2009
through 8/12/2009. Because the climatic dates used for these dates are 8/1/1982 through
8/12/1982 (based on climate sequence 002 which has simulated water year 2009 = climatic water
year 1982), the evaporation numbers are the same as in the previous table.

The daily values were devel oped using the proportional weights from a nearby evaporation gage,
the Langdon gage. These proportional weights were applied to the USGS evaporation values.
For example, the month of August 1982 had a total evaporation of 5.93 inches according the
USGS evaporation values. The Langdon evaporation provided a daily distribution of
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evaporation vaues for the month of August 1982. Therefore each day in August 1982 is
assigned a weighting value equa to (Langdon Evaporation for that Day) / (Total Langdon
Evaporation for August 1982). These daily weights were multiplied by the USGS evaporation
valuesto provide daily values for use by PRINET.

The evaporation values for the Langdon gage are in the table LangdonDailyEvap. Following are
afew sample records from that table, with the evaporation shown in inches:

Year|Month|Day|Evaporation
1982 8 1 0.21
1982 8| 2 0.25
11982| 8| 3] 0.15
1982 8 4 0.23
1982 8| 5 0.21
1982 8 6 0.3
1982 8| 7 0.19
1982 8| 8 0.27
1982 8 9 0.25
1982 8| 10 0.19
1982 8| 11 0.17
1982 8| 12 0.27

For example, the total Langdon evaporation for August 1982 turns out to be 5.84 inches. For
8/6/1982, then, the weighting factor would be 0.3/ 5.84 = 0.005137. Thisis multiplied timesthe
USGS evaporation value for August 1982 of 5.93 inches. 0.005137 * 5.93 = 0.304623 inches.
Converted to meters, 0.304623 inches * 0.0254 meters / inch = 0.00077374 meters. Thisis the
evaporation value used for climatic day 8/6/1982 by PRINET.

Evaporation values for water years 1978 and 1979 (used in the warm-up period before the 1985-
1999 calibration period), as well as for water year 2000 (used to warm up for the simulation
runs) were not provided by the USGS. For water years 1978 and 1979, the same evaporation
was used as was generated for water year 1980. For water year 2000, the evaporation was
estimated based on the Langdon evaporation records and on the evaporation values provided by
the USGS for 1980-1999. The evaporation at the Langdon gage was substantially higher in
water year 2000 than in 1999. Based on comparisons between the behavior of the Langdon gage
values versus the USGS evaporation values, a value of 35.97 inches of evaporation was
estimated for water year 2000. This compares to a range of about 26-38 inches per water year
from the USGS evaporation values for 1980-1999.

A24.4. Lakedata
Lakes are a feature of the program which alows the use of storage-outflow curves for specified
water bodies. The normal behavior of on-river depressions in PRINET is that water flows into a

subbasin’s on-river depressions until their depressional capacity is exceeded. At that point any
excess immediately flows to the downstream subbasin. Lakes override this behavior by using a
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storage-outflow table. The storage-outflow relationships for all the lakes used in the different
subbasins are shown in the following table (the field names are rotated vertically to fit the table
on the page):

E [a2] E (&) (%]
2 o § 8 5 § & g &
g 3 £ § % Y & o3
- = [ G = 5| 2 < o

% > = | 4 <

| >
1 SWMORR 1452 0 0 0 0 0 0
1 SWMORR 1453 1480188 1200 0 0 5058575 1250
1 SWMORR 1454 3947168 3200 0 0 9307778 2300
1 SWMORR 1455 7647638 6200 0 0 12949950 3200
1 SWMORR 1456 13321690 10800 0 0 16592130 4100
1 SWMORR 1457 19489140 15800 0 0 19829610 4900
1 SWMORR 1458 25903290 20999 0 0 22662420 5600
1 SWMORR 1459 33304230 26999 0 0 25495220 6300
1 SWMORR 1460 37577230 30463 168812 69 27012790 6675
1 SWMORR 1460 41938660 33999 479524 196 28530360 7050
1 SWMORR 1461 46833220 37967 880759 360 30047940 7425
1 SWMORR 1461 51806580 41999 1355390 554 31565510 7800
1 SWMORR 1462 57073420 46268 1896078 775 33184250 8200
1 SWMORR 1462 62907990 50998 2490590 1018 34803000 8600
1 SWMORR 1463 68297820 55368 3138927 1283 36320570 8975
1 SWMORR 1463 74379450 60298 3836194 1568 37838140 9350
2 DRYLAKE 0 0 0 0 0 0
2DRYLAKE 1442 616745 500 0 0 7689034 1900
2DRYLAKE 1443 3453772 2800 0 0 12342920 3050
2 DRYLAKE 1444 7647638 6200 0 0 15378070 3800
2 DRYLAKE 1445 12951650 10500 0 0 18210870 4500
2DRYLAKE 1446 18502350 15000 73397 30 20638990 5100
2DRYLAKE 1447 25163200 20399 342517 140 22257730 5500
2 DRYLAKE 1448 28616970 23199 562707 230 22864760 5650
2 DRYLAKE 1448 32070740 25999 831828 340 23471790 5800
2DRYLAKE 1449 39471680 31999 1492397 610 24685850 6100
2DRYLAKE 1450 47119320 38199 2348690 960 25899900 6400
2 DRYLAKE 1451 54766960 44399 3400708 1390 27113960 6700
2 DRYLAKE 1452 62907990 50998 3938950 1610 28328020 7000
3 MIKESLAKE 0 0 0 0 0 0
3 MIKESLAKE 1442 863443 700 0 0 1687541 417

3 MIKESLAKE 1442 1110141 900 293586 120 2448350 605
3 MIKESLAKE 1443 1480188 1200 513776 210 4358468 1077
3 MIKESLAKE 1444 2960376 2400 1027552 420 6114805 1511
3 MIKESLAKE 1445 4440564 3600 1345604 550 7873166 1945
3 MIKESLAKE 1446 7154242 5800 1663656 680 9210653 2276
3 MIKESLAKE 1447 11101410 9000 1932776 790 10550160 2607

A-30



= o}
LCL (a2) Ij.lf (o) %)
o) m £ p= o a| @ N @
o 7 I [) o [s2] O > Q
X 3 = < 2 = 3 %
© 5 o =} <] = ) o
Y > 3 [ <
© o
4 >
4 CHAINLAKE 0 0 0 0 0 0

4 CHAINLAKE 1440 666085 540 70950 29 1078488 266
4 CHAINLAKE 1442 1726886 1400 269121 110 2804474 693
4 CHAINLAKE 1442 2096933 1700 623871 255 3237488 800
4 CHAINLAKE 1443 3237911 2625 1228169 502 4313953 1066
4 CHAINLAKE 1444 5057309 4100 2162752 884 6814912 1684
4 CHAINLAKE 1445 10176290 8250 3395815 1388 9313848 2301
4 CHAINLAKE 1446 16035370 13000 4932250 2016 10327590 2552
5 LAKEALICE 1438 0 0 0 0 0 0
5 LAKEALICE 1439 481061 390 755985 309 3156551 780
5 LAKEALICE 1440 1887240 1530 1370069 560 6070290 1500
5 LAKEALICE 1441 4169196 3380 2260615 924 8903092 2200
5 LAKEALICE 1442 7326931 5940 3288167 1344 11816830 2920
5 LAKEALICE 1443 11372780 9220 4521229 1848 14730570 3640
5 LAKEALICE 1444 16652120 13500 5754291 2352 25733980 6359
5 LAKEALICE 1445 24053060 19499 6713340 2744 36733350 9077
5 LAKEALICE 1446 34537720 27999 7809396 3192 41415560 10234
6 LAKEIRVINE 1438 0 0 0 0
6 LAKEIRVINE| 1439 1541863 1250 10117150 2500
6 LAKEIRVINE| 1440 5118984 4150 13354640 3300
6 LAKEIRVINE| 1441 9275845 7520 14406820 3560
6 LAKEIRVINE| 1442 11980890 9713 14576790 3602
6 LAKEIRVINE 1442 13784250 11175 247102 101 14690100 3630
6 LAKEIRVINE 1443 18304990 14840 587173 240 14973380 3700
6 LAKEIRVINE 1444 22899740 18564 902778 369 15175730 3750
6 LAKEIRVINE 1445 27556170 22339 1365176 558 15378070 3800
6 LAKEIRVINE 1446 45639130 36999 1849594 756 17996390 4447
6 LAKEIRVINE | 1447 56740540 45999 2360923 965 20614700 5094

O O o o o
O O o o o

The preceding table is based on the tables shown in the January 1995 report “Devils Lake Basin
Water Management Plan” (North Dakota State Water Commission, 1995), which provides flows,
volumes and surface areas for the six lakes listed.

For each lake, there are a series of records in the Lake table. Each record corresponds to a lake
elevation. For each lake elevation, there is a corresponding volume (VolumeM3, the volume in
cubic meters) and Flow (FlowM3PD, the flow in cubic meters per day). The actual Lake table
used by PRINET has many additional records not shown here; these are records interpolated
between various elevations so that the flows will not shift abruptly. Furthermore, the Lake table
has additional recordsto alow for higher flows when the lake volumes exceed the range given in
the 1995 report. The maximum flow permitted for any lake was 50% greater than the highest
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flows given in the 1995 North Dakota State Water Commission Report. These higher flows were
added to the lake table because the observed flows in some years at Big Coulee were
considerably higher than the maximum outflow given for Lake Irvine (the final lake before the
Big Coulee outlet) in the NDSWC report.

For each lake, for each simulation day, PRINET looks up the nearest volume which is less than
or equal to current water volume of the lake in the simulation, and uses the flow that is contained
in that record of the Lakes table.

Note that Mike's Lake, Chain Lake, and Lake Alice have downstream dependencies; that is, their
flow depends on the elevation of the immediate downstream lake (the flow sequence is Mike ->
Chain -> Alice -> Irvine). These dependencies are not taken into account in PRINET, which
could affect the timing of the flows from these |akes.

Lakes were assigned as to the following subwatersheds:

Lake LakelD Subwatershed
where located

Sweetwater- | 1 EDMORE

Morrison

Lakes

Dry Lake 2 STARKWEATHER

MikesLake |3 MAUVAIS

Chain Lake 4 MAUVAIS

Lake Alice 5 MAUVAIS

Lake Irvine 6 MAUVAIS

A245. |nput Sreams

The Devil’s Lake watershed was separated in 6 subwatersheds. Comstock, Hurricane Lake,
Mauvais, Mauvais 6100, Edmore, and Starkweather. Some of these subwatersheds flow into
other subwatersheds. Mauvais 6100 and Hurricane Lake flow into Mauvais. Edmore flows into
Starkweather. PRINET is able to accommodate inflows by the use of input streams. Input
streams are specified in the InputStreamTable field of subwatershed MODEL table. For
example, Hurricane Lake is input into the Mauvais model as shown in the first few fields of a
record from the MODEL _MAUVAIS A WSHEDS:
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\ SubBSeq \ WShid \DSSubBSeq \PrecipGage\Region\ InitWaterM3|InputStreamTable
2993 3001 3006 CHURCHF 4 O0HURRLAKE

PRINET inputs the daily outflows from Hurricane Lake, using the Hurricane Lake's model
output tables, into the subbasin where HURRLAKE is specified as an input stream table. The
climate sequence and restoration scenario are matched, for example if restoration scenario “B” of
sequence 008 is running, then OUTPUT_HURRLAKE_008 B will be the table used to retrieve
the inflows into the MAUV AIS model.

A.2.4.6. Additional Tables and Queries Used by PRINET

In addition to model and input tables, there are other tables and queries that are used in the
running of PRINET. These are not data but are either templates (in the case of tables) which are
used to create new tables during the running of PRINET, or queries which are can be considered
part of PRINET program.

Furthermore, the program itself generates various temporary tables and queries while it is
running. All of these tables and queries are prefixed with the letters TEMP or Temp. Some of
these tables and queries may remain in the database after the ssmulation is completed, but once
PRINET has stopped running, these temporary tables and queries have no function and can be
deleted by the user.

A.25. Mode Outputs

PRINET generates output tables of four types. output, outflow, inflow, and season tables.

A.25.1. Output Tables

Output tables contain the daily flows at the outlet the subwatershed being modeled, as well as
various other calculated values for each day. The following shows a sample of a few records
from an output table:

‘ Date ‘ CMPD ‘StorageVoIUtil‘ SoilCapacityFraction ‘ PrecipM3 ‘LostToETMS‘ LostToEvapM3‘ LostToPercM3‘

4/1/2005 0 0.5717619 0.601377 0 145770.3 80426.88 0
4/2/2005 0 0.5713992 0.6017377 0 145638.3 80382.82 0
4/3/2005 0 0.5710367 0.602098 0 145506.6 80338.77 0
4/4/2005 0 0.5706744 0.6024581 0 145374.9 80294.71 0
4/5/2005 0 0.5703123 0.6028178 0 145243.4 80250.66 0
4/6/2005 0 0.5699504 0.6031772 0 145111.9 80206.6 0
4/7/2005 0 0.5695887 0.6035363 0 144980.6 80162.55 0
4/8/2005 0 0.5692272 0.6038951 0 144849.4 80118.49 0
4/9/2005 0 0.5688659 0.6042535 0 144718.4 80074.44 0
4/10/2005 26828.6 0.5877758 0.5862642 11855380 151296.8 83072.66 0
4/11/2005 96627.75 0.6392586 0.5606636 23224360 160658.5 90088.36 0
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4/12/2005 27265.65 0.6405806 0.5610612 0 160513.1 90169.45 0

The fields have the following definitions:

Date — The smulation day.

CMPD - The outflow in cubic meters (the field name CMPD stands for Cubic Meters Per
Day).

StorageVolUtil — The fraction of the total intact depressiona volume that is filled with
water. Note that in the case of the restoration simulations (restoration scenarios B, C, D
and E), there is a one-time abrupt change in the total intact depressional volume. This

occurs on the restoration transition date, when the intact depressiona volume is suddenly
increased to a new, higher level.

Soil CapFraction — The weighted average over the subwatershed of the soil capacity (i.e.
dryness) as a percentage of the total potential soil capacity.

PrecipM 3 — Cubic meters of precipitation over the subwatershed.
LostTOETM3 — Cubic meters of water lost to evapotranspiration.

LostToEvapM3 — Cubic meters of water lost to evaporation from standing water in
depressions or lakes.

LostToPercM3 - Cubic meters of water lost to percolation.

The naming convention of the output tablesis:

OUTPUT <SUBWATERSHED> <SEQ> <RESTSCENARIO>

OUTPUT tables areincluded for every combination of:

Climate sequence 001 through 010 and the WET climate sequence.
Restoration scenarios A through E.

The 6 subwatersheds: COMSTOCK, MAUV 6100 (everything upstream of the 05056100
stream gage), MAUVAIS (the Mauvais Coulee subwatershed, excluding the area covered
by MAUV6100, but including St. Joe and Calio), EDMORE, STARKWEATHER, and
HURRLAKE (Hurricane Lake subwatershed).

For example for EDMORE, climate sequence 008, restoration scenario C, the table name is
OUTPUT_EDMORE_008 C.
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A.25.2. Outflow Tables

Outflow tables are those generated by placing text in one or more of the ExtraOutflowlID fields
in the MODEL_<SUBWATERSHED> <RESTSCENARIO> WSHEDS table. They give daily
water volume flowing into a particular subbasin. The naming convention is:

OUTFLOW_<SUBWATERSHED>_<ExtraOutflowID>_<SEQ>_<RESTSCENARIO>

For example, OUTFLOW_MAUVAIS MIKE_003_B is the table with the outflows at Mike's
Lake for the MAUVAIS subwatershed model, climate sequence 003, restoration scenario B.

The data structure of an outflow table consists only of the date and flow in cubic meters per day.
Following is a sample of afew records from an outflow table.

Date | CMPD
4/9/2017|553165.9

4/10/2017|519158.8

4/11/2017|485151.7

4/12/2017|451144.6

4/13/2017 0

4/14/2017 0

An explanation of how to enter an outflow file for a model’s subbasin appears in the section
describing the MODEL __ tables. The following outflow tables are included for al climate
sequence restoration scenarios.

OUTFLOW_MAUVAIS_05056270
OUTFLOW_MAUVAIS_05056400
OUTFLOW_MAUVAIS_MIKE
OUTFLOW_MAUVAIS_CHAIN
OUTFLOW_MAUVAIS _ALICE

OUTFLOW_MAUVAIS_IRVINE

For the calibration runs (COMP_A), all the above are included plus these additional outflows:

OUTFLOW_MAUVAIS_05056060_COMP_A

OUTFLOW_HURRLAKE_05056340 COMP_A

A-35



A.25.3. Inflow Tables

Inflow tables are those generated by placing text in one or more of the ExtralnflowID fields in
the MODEL_<SUBWATERSHED> <RESTSCENARIO> WSHEDS table. They give daily
water volume flowing into a particular subbasin. The naming convention is:

INFLOW_<SUBWATERSHED>_<ExtralnflowID>_<SEQ>_<RESTSCENARIO>

For example, INFLOW_MAUVAIS MIKE_003_B is the table with the inflows at Mike's lake
for the MAUV AIS subwatershed model, climate sequence 003, restoration scenario B.

The structure of inflow tablesisidentical to that of outflow tables. Asin the outflow tables, only
the fields Date and CMPD are present.

An explanation of how to request an inflow table for a model’ s subbasin appears in the section
describing the MODEL _ tables. The following inflow tables are included for al climate
sequences and restoration scenarios, and for the COMP_A run also:

INFLOW_MAUVAIS MIKE
INFLOW_MAUVAIS CHAIN
INFLOW_MAUVAIS _ALICE

INFLOW_MAUVAIS_IRVINE

A.254. SeasonsTables

Each simulation run produces a corresponding SEASONS table which provides that dates of the
transitions between high infiltration (H or Regime 2) and low infiltration (L or Regime 1) and
back.
The naming convention for the SEASONS tablesis:

OUTPUT_<SUBWATERSHED> SEASONS <SEQ> <RESTSCENARIO>

For example, the SEASONS table for the EDMORE subwatershed, for climate sequence 005 and
restoration scenario A is:

OUTPUT_EDMORE_SEASONS 005 A

The SEASON table shows at which date the Regime (season) began for each gage used by each
simulation. Here are afew sample records from a SEASONS table.

A-36



Gage StartDate |Season| MovingAverage
CHURCHF| 5/16/2018|H 45.7673263549805
CHURCHF|11/10/2018|L 34.1911659240723
CHURCHF| 4/29/2019|H 45.7068328857422
ICHURCHF|11/17/2019|L 134.6288375854492
CHURCHF| 5/15/2020|H 45.7041702270508
EDMORE | 10/1/1978|H 0
EDMORE [11/18/1978|L 34.6833343505859
EDMORE | 5/28/1979|H 45.3499984741211
EDMORE | 11/8/1979|L 34.7999992370605
EDMORE | 4/27/1980H 45.283332824707
EDMORE [11/11/1980|L 34.9166679382324

For this example, the entry threshold for Regime 1 (Low infiltration) was set at 35 degrees F, and
the entry threshold for Regime 2 was set a 46 (in the MODEL_<SUBWATERSHED>-
_<RESTSCENARIO> table). When in Regime 2 and the 30-day moving average first dipped
below 35 degrees F, the Regime switched to 1, and the date and 30-day moving average
temperature were recorded in the SEASON table. When in Regime 1 and the 30-day moving
average first went above 45 degrees F, the Regime switched to 2, and the data and 30-day
moving average temperature were recorded in the SEASON table. So for the table shown,
5/16/2018-11/09/2018 are in the High regime (Regime = 2) while 11/10/2018 to 4/18/2019 arein
the Low regime (Regime = 1), for the CHURCHF gage.

Notice that for the record for the Edmore Gage at Date 10/1/1978, there is no moving average.
The season for the first date of the simulation is not set by the 30-day moving average but by the
start day’ s average temperature (which is not shown but must have been greater than 35 degrees
since PRINET assigned it to the High regime [Regime = 2]).

A.3. PRINET SSMULATION FLOWCHART

A flowchart, shown in Figure A-8. Pothole-River Networked Watershed Model (PRINET) Flow
Chart., illustrates the cal culations performed during the simulations. Figure A-9 illustrates some
of the variables used in the soil moisture accounting routines that are used by PRINET.
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START SSIMULATION ¢
fn: RunSimul_Click

Find Percolation

v PercM, SoilCapM
Initialize External Variables
fn: InitializeExternal Variables v
- Find Precipitation on Depressional Areas

PrecipOnDepOnRiverM 3, PrecipOnDepOffRiverM 3
Set Name of All Model Input Tables pronbep pronbep

fn: SetModel TableNames v
- Calculate Depressional Storage
. . DepStorOnRiverM 3, DepStorOffRiverM 3
Set Simulation StartDate and EndDate [starting storage + runoff from non-depressional areas + precipitation on
fn: GetSimulLength depressional areas + inflow from u/s subbasin + inflow as an input stream from other
< watersheds or modeling regions (if any)]
Read Water shed Subbasin Parametersfor the ) ) ¥ —
Base (Unrestored) Scenario Find Soil Evapotranspiration
fn: ReadlnWaterSheds SoilEvapM = DailyEvap x Acutal ETCoef
i (The actual ETCoef is determined based upon the potential ETCoef, the water
v content currently in the soil profile, and the maximum depth of the soil profile
Retrieve Lake Tables tension zone.
fn: GetlLakes
- Find Change of Soil Capacity dueto Soil

Read Daily Precipitation Data Evapotranspir ation

fn: GetPrecipGages v

- Find Surface Area of the ON River Depressions for
Evaporation (Isafunction of the current deoression storace.)

Read Daily Evaporation Data
fn: GetEvap

Find Lake Surface Areafor
v Evaporation

; (The surface area found previously based on the
Read Reglme Related Parameters current depressional storage in the ON depressions is

IsthereaLAKE

fn: ReadRegimeParams replaced with the lake surface area, which is hae?
determined using the lake surface area and lake storage
v table.)
Regime Setting
fn: SetSeasonBreaks $
For each precipitation gage, aregime (i.e., season) is assigned to . . .
every simulation date based on the gage air temperature. There are Find Surfé}ce Area of the OFF River Depressions for
two regimes and only two transitions between regimes per year. Evaporation (Isafunction of the current depression storage.)
v v
Set Initial Condition Find Evaporation from ON River Depressions
fn: LaunchSimulation [equals the surface area times the daily evaporation. After the evaporation
For each subbasin, based on the assigned precipitation gage and the is calculated, the depressional (or lake) storage is updated accordingly.]

start smulation date, find the previously determined regime. Then
read theinitial soil capacity corresponding to that regime.

v

Find Evaporation from OFF River Depressions
(Similar to the calculation for the evaporation from ON river depressions)

v

Find Outflow from OFF River Depressions
[The outflow occurs only if the OFF river depression has overflowed
No (current volume > the maximum available storage). Outflow equals the
difference between the current volume and the maximum available storage.
It will flow into the ON river depressions located in the same subbasin.
Outflow goes to the downstream subqasi n.]

v

Find Outflow from ON River Depressions
[The outflow occurs if the ON river depression has overflowed (current
volume > the maximum available storage). Outflow equals the difference

y between the current volume and the maximum available storage.]
|

Begin Loop
CurrentDate = StartDate to EndDate
fn: LaunchSimulation

IsCurrentDate=
RegaraionTranstionDate?

Yes+

Read Restoration Water shed Subbasin Parameters
fn: ReadlnRestorationWaterSheds

Begin Loop
SubB =1 to NumSubBasins (u/s to d/s)

Find Lake Outflow
(The lake outflow is determined using the lake
storage and lake outflow table. This overrides
the ON river depression outflow previously

Istherea LAKE?

calculated.
Set Regime Variables )
For each subbasin, find what regime is associated with the v
assigned precipitation gage for the current date. Then set all . .
the regime related parameters corresponding to that regime. Find Inflow to D/S Subbasin
[A portion of the outflow from ON river depressions or a lake goes to the
v downstream subbasin on the same simulation day as an inflow to the d/s
Find Starting Soil Capacity and Adjust subbasin. The remainder appears in the d/s subbasin on the following
. . . simulation day.]
Potential Infiltration Rate
; e End Loop
Find FF;;]%CM'E'(}E‘“O” InfilM=0 SubB = NumSubBasins?
’ fn: CalcOneDavFlow

Find Infiltration
InfilM = Minimum (Precipitation, Potential Infiltration,
starting soil capacity)

Find Runoff from Non-depressional Areas
(= non-infiltrated precipitation times non-depressional area)

End Loop
CurrentDate = EndDate ?
fn: LaunchSimulation

This runs off into on river and off river depressions.
Output
I Simulati END
mutation SIMULATION
Results

Figure A-8. Pothole-River Networked Watershed Model (PRINET) Flow Chart.
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Figure A-9. A schematic representation of soil profile, with variables labeled.

All dimensions are depths of equivalent water; they do not correspond to physical depths nor do
the dry / water areas correspond to physical locations. PRINET tracks soil capacity as a depth in
meters for each subbasin on a daily basis. Soil capacity is decreased by infiltrated precipitation.
Soil capacity isincreased by evapotranspiration or percolation.

Some notes regarding the flowchart follow. The headings of the following sections correspond
thetitles of the boxesin the flowchart.

A.3.1. Begin Loop SubB =1 To NumSubBasins

The subbasins are sequenced so that the lowest numbered subbasins are the most upstream.
Therefore, thisloop cycles from the upstream to downstream subbasins.

A.3.2. Read Restoration Watershed Subbasin Parameters

When the simulation date reaches the restoration transition date (the date at which restoration of
drained depressions is assumed to be implemented) which was 10/1/2003, PRINET reads the
parameters from the MODEL table corresponding to the restoration scenario being simulated.
These parameters are used for all simulations from 10/1/2003 forward. For example, suppose the
current simulation is for the COMSTOCK watershed, climate sequence 005, restoration scenario
C. PRINET begins the smulation on 10/1/1978, but using the geometric information for
COMSTOCK contained in MODEL_COMSTOCK _A. It isnot until the smulation date reaches
10/1/2003 that PRINET reads in the parameters from MODEL_COMSTOCK _C and begins to
use those parameters for the ssmulations.
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A.3.3. Find Starting Soil Capacity and Adjust Potential | nfiltration Rate

The actual infiltration rate (the amount of precipitation that can permeate into the soil on a given
day) for asubbasin for asimulation day is based on the maximum potential infiltration rate (from
the InfilMPD field in the REGIME table, this changes seasonally), adjusted according to how
saturated the soil is. Potential infiltration is adjusted as follows:

Actua potentia infiltration = maximum potential infiltration * (soil capacity / potential soil
capacity)

Since soil capacity, which is re-computed daily, is a measure of dryness (how much more water
the soil could hold), actual potentia infiltration equals its maximum value when the soil is
completely dry. Asthe soil capacity decreases (i.e. the soil becomes more saturated), the actua
potential infiltration is reduced.

0.75

0.5

0.25

Actual Potential Infiltration / Maximum Potential Infiltration

0 0.25 0.5 0.75 1
Soil Capacity / Potential Soil Capacity

Figure A-10.  Relationship between soil capacity and actual potential infiltration

A.3.4. Find Percolation

Percolation is loss of soil moisture to groundwater. Percolation, if it occurs, increases the soil
capacity by the percolation amount. Percolation isonly permitted by PRINET if the soil capacity
on agiven day is less than the upper zone depth (the upper zone depth is a parameter specified in
the REGIME table). Since the upper zone is generally not very deep, this only occurs when the
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soil isvery saturated. If the soil capacity is less than the upper zone depth, the percolation occurs
at the rate specified in the REGIME table.

A.3.5. Find Runoff from Non-depressional Areas

After the actual potentia infiltration rate for a subbasin is calculated, then if the precipitation
amount for the day exceeds that rate, all excess (the excess of precipitation minus infiltration)
runs off into the depressions of the subbasin. Since on-river and off-river depressions are
accounted for separately,

Off-river non-depressional runoff = (precipitation not infiltrated) * contributing area for off-river
depressions

and

On-river non-depressional runoff = (precipitation not infiltrated) * contributing area for on-river
depressions.

These runoffs are added, respectively, to the off-river and on-river depressiona storage for that
subbasin. Note that the contributing areas do not include the surface areas of intact depressions,
precipitation on these is accounted for separately in PRINET.

A.3.6. Find Soil Evapotranspiration

Each ssimulation day has a pre-set evaporation amount, read from the EvapSim table. This daily
value, multiplied times the evapotranspiration coefficient (ET Coefficient, from the Regime
table) isthe potential evapotranspiration, or potential ET.

Potential ET = Evaporation * ET Coefficient

“Evaporation” in the equation above may refer to a pan evaporation value, or an open water
value. For this study, daily Devils Lake evaporation values were used. These daily values were
computed by converting the monthly Devils Lake evaporation data provided by the USGS to
daily values using the pattern observed at the Langdon pan evaporation gage.

Soil evapotranspiration is calculated based on the following graph, which has been adapted from
Bennett (1998). It isthe method used by HEC-HM S to cal cul ate evapotranspiration:
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Figure A-11.  Graph showing how actual ET is calculated based on Tension Zone Capacity
For example, the Tension Zone Capacity is0.27 m, and if on a particular smulation day in a
particular subbasin, Tension Zone Depth is 0.13 m, the x-axis value for the above graph is:
(0.27-0.13) / 0.27 = 0.518.

Reading from y-axis of the graph, ET/Potential ET = 0.59. So for this day and location, (actual)
ET = 0.59 * Potential ET = 0.59 * ET Coefficient * Evaporation. The soil capacity (a measure
of soil dryness) is increased by this amount, with the limitation that the soil capacity cannot
exceed the potential soil capacity.

A.3.7. Find Precipitation on Depressional Areas

Precipitation directly over intact depressional areas is assumed to contribute directly to the water
volume in the depression. Each day’s precipitation volume that contributes directly to each
subbasin’s depressional water volume equals the depressional area times the day’ s precipitation.
On-river and off-river depressions are accounted for separately.

This is in contrast to the non-depressional areas, for which possible infiltration and runoff is
calculated daily. In essence, the intact depressions are assumed to have impermeabl e bottoms.
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A.3.8. Find Surface Area of the On-river Depressions for Evapor ation

As the volume of water in depressions decreases, so does the surface area available for
evaporation. Therelationship usedis:

Surface Area For Evaporation = Depressional Surface Area When Full * (Current Volume of
Water / Depressional Volume) ” 0.5

For example, if the depression was 40% full, then the surface area for evaporation would be (0.4)
0.5 = 0.632 times the depressional surface areawhen full. The daily evaporation datais applied
to this surface area to determine the volume of evaporation. This is done daily by subbasin.
Since each subbasin’s depressional volume is grouped by on-river and off-river depressions, the
evaporation calculation is applied separately to each.

A.3.9. Find Outflow from On-river Depressions

Outflow from on-river depressions occurs when the depressional water storage exceeds the
depressiona volume (or in the case of a lake, flow occurs according to the storage-outflow
relationship contained in the Lakes table).
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' Pot hol e- Ri ver Networ ked WAt er shed Model V1.0 (PRI NET)

"Variables in this programthat have units contain the units in the nane as
"capitial letters, usually at the end of the variable nane. The follow ng
'units are used:

'M- neters

M2 - square meters

‘M3 - cubic neters

"MPD - neters per day

'M3PD or CWPD - cubic neters per per day

'"F - degrees Farenheit

"Any variable with the word Date in it is a cal endar date.
'"Qther variables without units are either identifiers or dinensionless.

"The term"program refers to this code and to fixed tables and queries
‘used in conjuction with the running of this code.

'"The term "nodel " refers to the specific nodel whose data is |oaded in
"and for which the sinmulation is perforned.

Option Explicit 'forces variable declaration in this nodul e

' Wat er ShedType is a type is used to contain the information for each watershed
"This information is fixed during the simulation, until the date of of restoration
"transition takes arrives. At that sone of the depressional volunes, areas, and watershed
"areas may be changed once and left at the new values until the end of the simulation
"This type will be used for the externally declared W5() array where
"each elenent in this array corresponds to a subbasin in the nodel
'Except as noted, all variables are read fromthe record of identical nanme in the
' WBHEDS t abl e of the nodel .
Private Type Wt er ShedType
SubBSeq As Long ' The Subbasi n sequence nunber assigned by this programto each subbasin
Wshi d As Long ' The Watershed | D nunber from Arcview
DSSubBSeq As Long ' The subbasi n sequence nunber of the subbasin downstream of this
subbasin
WSAr eaNonDepOnRi ver M2 As Doubl e ' The contributing area of
"all intact and drai ned depressions that intersect the HEC- GeoHVS Ri ver networKk.
It does not
"include the surface area of intact depressions.

DepVol OnRi ver M3 As Doubl e ' The depressional volunme of all depressions that intesect the
HEC- GeoHVB
"river network

DepAreaOnRi ver M2 As Doubl e ' The surface area (when full) of all intact depressions that
i ntersect
'the HEC- GeoHVS Ri ver network

WS5Ar eaNonDepOf f Ri ver M2 As Doubl e ' The contributing area of all intact and drai ned
'depressions that intersect the HEC GeoHVS river network.

DepVol O f Ri ver M8 As Doubl e ' The depressional volume of all intact depression
"that do not intersect the HEC- GeoHVS river network

DepAreaOff R ver M2 As Doubl e ' The surface area (when full) of all intact depressions
"that do not interesect the HEC GeoHMS river network

WS5Ar eaNonDepFracti onOf Total As Doubl e ' The fraction of the subwatershed that is not
'"the surface area of intact depressions. This variable is calculated by the
program
‘"after the watershed information is read-in, and is used in Cal cOneDayFl ow
'to weight the soil capacities of each subwatershed to arrive at a wei ghted average
"soil capacity for the entire watershed

InitWaterM3 As Double 'The initial volume of water in cubic neters that is held in the
"intact depressions of the wateshed. This is used at the start date of the
simul ation



Preci pGage As String 'The string identifier of the precipitation gage to use for this
' subwat er shed.

Regi on As Long ' The region nunber of this subwatershed. This nunber is refered to
"in the REG MES table for the nodel

I nput StreanTable As String ' The name of the table that provides an input streaminto

"this subwatershed. Those tables's nanmes have the format

" QUTPUT_<I nput StreanmTabl e>_<Si mul ati on>_<Restorati on Level >

'e.g. OUTPUT_DRYCREEK_COWP_A.

'"The fields fromthe input streamtable that are used are [Date] and [ OWPD] (cubic
nmeters

'per day. The output file of any nodel can function as an input streaminto
anot her

' nmodel .

Lakel D As Integer 'The ID nunber of the |ake that exists in this subwatershed. These
'l akes are referenced in the LAKES table

Extralnflowl D As String 'Nane for file to wite the INFLOAS into this subwatershed
"These inflows will include all upstreaminflows, but will not include any input
"streamthat was routed into this subwatershed

Extral nfl ow ndex As Integer 'An index/|D nunber for this file. This is generated by
t he program
"If =0 there is no output file for this subwatershed

ExtraQutflow D As String 'Nane for file to wite the OQUTFLOAS of this subwatershed

ExtraQutfl om ndex As Integer 'An index/|ID nunber for this file. This is generated by
t he program
"If =0 thereis no Qutflow output file for this subwatershed

VBl nput Stream D As Integer 'An | D nunber for any input streaminto the subwatershed.
'"This is generated by the program

VBGagel D As Integer 'An ID nunber for the gage assigned to this subwatershed.
End Type

"The following Type is used to hold the daily information of the each subbasin's
"status during the runs, and to tract outflows and inflows during the run.
"This Type will be used to declare the external ST() array. This array functions
"by storing the the current date's information in the row This array only has
"three rows, nunbered 0, 1 and 2. The dates will cycle through each of these three
"rows. For exanple the simulation mght start at 0 (although it mght start at 1
or 2), then the next date would be 1,

"the 2nd day would be 2, and the 3rd day would be back to 0. The formula for
"determining the rowis CurrentDate - MOD STArrayDi ml, where STArrayD nil
'is set to 3. This takes the remainder of the simulation day nunber (starting
‘at 0 for the first day) divided by 3.
'Before each day's run, the ST() rowthat is 2 days away is initialized.
Private Type Simul TraceType

Sinul Date As Date 'The sinulation date which corresponds to this row

Start DepSt or OnRi ver M3 As Doubl e ' The water stored in intact depressions at

"that intersect the river, at the start of the day

Start DepStor O f R verM3 As Double ' The water stored in intact depressions,
"that do not intersect the river, at the start of day

Start Soi | CapM As Doubl e ' The soil capacity of the watershed' at the start
'of the day. Wien soil capacity is higher, the soil is dryer.

InflowM3 As Double 'The inflow into the subwatershed from upstream
' subwat er sheds



QutflowM3 As Doubl e ' The outflow fromthe subwat ershed to downstream
' subwat er sheds

End Type

"The following Type is used to hold the gage information that is used
"in the model. The external array GageArray() is dinensioned with two
"indices, the 1st being the gage nunber assigned by the program (which is
"the VBGagel D refered to the W5() array e.g., W5(5).VBGagelD is the gage ID
"of the 5th subwatershed.)
' The second index is the date offset fromthe start date (e.g. this index
= 0 a the start date. The ReDi mdeclaration occurs in GetPrecipGages

'The 1st two variables, SnoPlusRain and TAvgF are read froma table
"for the gage in the Subroutine GetPreci pGages.
'"The 2nd two vari abl es, Movi ngAver ageF and Regi ne, are
‘calculated in the subroutine SetSeasonBreaks--see comments in that
‘subroutine for clarification.
Private Type GageType

SnoPl usRai nM As Single ' The anount of precipitation + snownelt

TAvgF As Single 'The day's average tenperature

Movi ngAver ageF As Single ' The noving average tenperature cal cul ated

"in the subroutine Set SeasonBreaks

Regi ne As Integer 'The regine nunber cal culated in Set SeasonBreaks

End Type

"The following Type is used to the hold the Regine infornmation for nodel.
"A regine provides seasonal and geographically based paraneters; so that
"for any particular day for a particul ar subwatershed, a certain Regine
"applies. These paraneters are read fromthe REG MES tabl e of the nodel.
'The external array Regi neRegi onArray() will be dinmensioned with this
"type and with two indices. The first index will be the Regine
"(either 1 for lowinfilration/winter or 2 for high infiltation/sunmer)
"This reginme (1 or 2) is deterimned by every date of the simulation for
"each Precipation Gage in the nodel (in SetSeasonBreaks)
"and the second index is the (geographic) region nunber assigned to each
subwat ershed, found in the W5() array for each subwatershed. Since each
'subwat ershed is al so assigned a particular precipatation gage, and each
"precipitation gage is assigned to a particular regi ne based on the
'date, the Regine
"(1 or 2) and the region are unique for each subwatershed on particul ar day
‘of the sinulation.
' For exanpl e, Regi neRegi onArray(2, 3).PercMPD woul d
"woul d contain the maxi mum percolation for the high infiltration (2) regi me of the #3
Regi on
'of the nodel.
Private Type Regi neType
EntryThreshol dF As Doubl e ' The threshol d tenperature at which
"the reginmes switch. This is based on the noving average
"tenperature and is explained in the subroutine SetSeasonBreaks

Infil MPD As Double ' The potential infiltration if the soil is dry
PercMPD As Doubl e ' The potential percolation if the soil is dry

ETCoef As Doubl e ' The evapotranspiration coefficient; used to
'determ ne evaportranspiration in conjunction with the current soil
"saturation |evel

Upper ZoneM As Doubl e ' The I ength of the upper zone. Percolation can
‘only take place with the Soil Capacity is |ess than the upper zone
"di strance

Pot ent i al Soi | CapM As Doubl e ' The potential soil capacity, or how nuch
"wat er the soil can hold.

Initial Soil CapM As Doubl e ' The soil capacity on the 1st day of the
"sinmulation. H gher soil capacity indicates dryer soil.



Next DayFracti onal Fl ow As Doubl e ' A paraneter whi ch determ nes how rmuch
'of the subbasins outflowis shifted to the follow ng simulation day's
"inflows to it's downstream subbasin. A higher causes greater
"flow attenuation.

TodaysFractional Fl ow As Double 'This is not read fromthe REG MES
"table but calculated as = 1 - NextDayFractional Flow. It is the
"fraction of outfl ow which appears in the downstream subbasin on
'the sane sinulation day.

End Type

"The following type is for any (optional) |ake data in the nodel.
'The array LakeTable is dinensioned with this type, using two
"indices. Al the lake data is read into this one array.
"' The 1st is the | ake nunber. The 2nd index is the row
"nunmber of the that lake's table -- the table for each | akes
"is conposed of various rows. For exanple LakeTable(3, 8).Vol umeMs
"would the the Volunme of the the 8th rowfromthe 3rd | ake's table.
Private Type LakeTabl eType

Vol umreM3 As Doubl e ' St orage vol une

AreaM2 As Double 'surface area at the storage vol une above

FIl omVBPD As Doubl e 'fl ow downstreamin cubic neters per day at

"this storage vol unme

End Type

Dim W5() As Water ShedType 'W5() WIIl be ReDimid as 1 dim array
"where the index is the Subbasin sequence nunber (SubBSeq)
"fromthe nodel's WBHEDS tabl e, as explai ned before in the
"Private Type Water ShedType decl arati on.

Dim ST() As Simul TraceType 'ST() WII be ReDimid as 2 dimarray
'as expl ained before in the
"Private Type Sinul TraceType decl aration

Di m GageArray() As GageType ' GageArray() WII be ReDimid as 2 dimarray
'as explained earlier in the
'Private Type GageType decl aration

Di m GageList() As String 'Has the names of the gages. These are set in
'"CetPreci pGages. This array is ReDimid in GetPreci pGages. The index
'is programis internal Gage ID assigned in GetPrecipGages.

Di m LakeTabl e() As LakeTabl eType ' Contai ns the |ake tables as
"described in the Private Type LakeTabl eType decl arati on

Di m NunPreci pGages As Integer 'The total number of precip gages used for the simulation

Dim EvapArrayM ) As Single ' Stores the daily evaporation in neters
'"Wth the array dimension the date offset = CurrentDate - StartDate
DimlInputStrean() As Single 'Stores the Cubic Meters per day of flow of each input stream
' 1st array dimis InputStream|D, 2nd Array dimi s\
"the date offset = CurrentDate - StartDate
'"a typical reference mght look like: InputStrean(Stream D, CurrentDate - StartDate)

Di m Regi neRegi onArray() As Regi neType 'WI| be ReDim d as expl ai ned
"earlier in the Private Type Regi meType decl aration

Di m NunRegi ons As Long ' The nunber of (geographic) regions. This is
'set in ReadRegi nePar ans

Di m Longest LakeTabl eSi ze As | nteger 'The greatest nunber of rows
'used by any lake in the | ake table; used to ReDi mthe LakeTabl e()
"array



Dim STArrayDi nl As Long '1st dinension of ST() SinulTraceType Array
'see conments on the Private Type Sinul TraceType decl aration

Di m Model WshedTabl e As String ' The table nane of the nodel's watershed
"table. This the table for the restored watersheds.
"This is assigned in SetMdel Tabl eNanes.

Di m Model BaseCaseWshedTabl e As String ' The table name of the nodel's
"unrestored watershed table. This is assigned in SetMdel Tabl eNanes

Di m Model Ri ver Table As String ' The table name of the nodel's river table.
This is assigned in SetMdel Tabl eNanmes. This table is used during
' model generation, not during the simulation runs.

Di m Model Regi neTable As String ' The table nane of the nodel's regine table.
"This is assigned in SetMdel Tabl eNanmes. This table contains all the
'paraneters to use, by Regime and Regi on.

Dim StartDate As Date 'The sinulation start date, which is read from
'The | aunch screen, or set to a default value. It is set in
' Get Si nul Lengt h

Dim EndDate As Date 'Sinmulation end date. Set in GetSinulLength.

Dim RestorationTransitionDate As Date 'That date at which to convert to
'"the restored Watershed infornmation.
'"This is set in InitializeExternal Vari abl es

Di m Si mul Days As Long ' nunber of days the sinulation will |ast, equal
'to EndDate - StartDate

Di m NunSubBasi ns As Long ' The nunmber of subbasins, fromthe watershed
'tabl e of the nodel.

"The following four variables are set in Readl nWat er Sheds, and
"are based on sunmary totals of information fromthe nodel's watershed
"table.

Di m Tot al I nt act DepSt or OnRi ver M3 As Doubl e ' The total vol ume of intact
' depressional storage which intersects the river.

Di m Tot al I nt act DepSt or O f Ri ver M8 As Doubl e

Di m Tot al NonDepAr eaOnRi ver M As Doubl e
Di m Tot al NonDepAreaOf f Ri ver M2 As Doubl e

Dim Total Qutl et Qut fl omB As Doubl e

Extral nfl owTabl e() As String
rst Extral nfl owTabl e() As DAQO. Recor dset

33

ExtraQutfl owTabl e() As String
rst ExtraQut f | owTabl e() As DAO Recordset

m NunExt ral nf | owTabl es As | nteger
m NunExt raQut f | owTabl es As | nt eger

o0 0O OO0
33

Option Conpare Database 'Sets sort order for string conparisons; not used here
Private Sub CreateBoxMdel I nput _Cick()

dbs As DAQ. Dat abase

rst Col umLi st As DAO. Recordset
rst Rest As DAO. Recordset

rst Simul As DAO. Recordset

r st BoxMbdel As DAO. Recor dset
qdf As DAO. Quer yDef

00000
333333



m fl dLoop As DAO Field

mstrSQ As String

mstrUnion As String

m ExtractionTable As String

m Fi rst Record As Bool ean

m QueryNanel() As String, QueryNane2() As String

Di m NumQut put Col ums As | nteger, Col ummNunber As | nteger
DmC As String, WiteString As String

00000

Set dbs = CurrentDb
Del et eTabl eW t hout War ni ng (" BoxMbdel | npTabl e")

strSQL = "CREATE TABLE BoxModel | npTable " & _
"([Year] integer, " &
' "[Month] integer, " & _
' "[ Col umNane] char(15), " & _
' "[Simul] char(3), " & _
' "[RestorationLevel] char(1l), " & _
' "[AcreFt] single, " & _
" PRI MARY KEY ([Year], [Month], [ColumNanme], [Simul], [RestorationLevel]));"
Set qdf = dbs. CreateQueryDef("", strSQ)
qdf . Execut e
' dbs. Tabl eDefs. Refresh

strSQ. = "DELETE * FROM BoxModel | npTabl e; "
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e

dbs. Tabl eDef s. Refresh

strSQ. = "SELECT * FROM BoxModel Qut put Col uitms ORDER BY Col urmNo; "
Set rst Col umLi st = dbs. OpenRecordset (strSQ)

rst Col utmlLi st . Movelast

NumCut put Col ums = r st Col utmLi st . Recor dCount

rst Col umLi st . MoveFi r st

ReDi m Quer yNanmel( NunQut put Col utms) As String
ReDi m Quer yNanme2( NunQut put Col utms) As String

Col umNunber = 1

Do Until rstColumlList.ECF
strSQ. = "SELECT Sinul FROM Si nul Li st GROUP BY Sinul ORDER BY Sinmul"
Set rstSinmul = dbs. OpenRecordset (strSQ)

strSQ. = "SELECT RestorationLevel FROM RestorationLevels GROUP BY RestorationLevel
ORDER BY RestorationLevel "
Set rstRest = dbs. QpenRecordset (strSQ)

rstSimul . MveFirst
FirstRecord = True
Do Until rstSinul.EOF
If rstSimul!'[Sinmul] <> "COW" Then
rst Rest. MoveFi r st
If rstSimul!'[Sinmul] = "006" Then
Fi rst Record = True
strUnion = strUnion & ";"
Quer yNanel( Col umNunber) = "TenpBoxModel | nput" &
rst Col umLi st! [ Col utmNane] & "_Part1"
Del et eQuer yW t hout War ni ng ( Quer yNamel( Col uimNunber))
Set qdf = dbs. Creat eQueryDef (QueryNanmel( Col ummNunber), strUnion)
dbs. Quer yDef s. Refresh
strUnion = ""
End If
Do Until rstRest.ECF
txt Si nul ation. Value = rstSimul![Sinul]
t xt Restorati onLevel . Val ue = rstRest![ RestorationLevel]



Extracti onTabl e = rstCol ummLi st![TablePrefix] & "_" & rstSinul![Sinul]
& " " & rstRest![RestorationLevel]
Me. Repai nt
If FirstRecord = True Then
strUnion = "SELECT ALL "

El se
strUnion = strUnion & Chr$(13) + Chr$(10) & "UNION ALL SELECT ALL "
End |f
strUnion = strUnion & "'" & rstColummList![Col umNanme] & "'" & " AS
Col umNane, "
strUnion = strUnion & "'" &rstSimul!'[Simul] &"'" &" AS Simul, " & _

& rstRest![RestorationLevel] & "'" & " AS
Rest or ati onLevel ,
strUnion = strUnion & "[Date], [CVWPD] FROM" & ExtractionTable & "
If rstSimul!'[Sinmul] = "001" And rstRest![RestorationLevel] = "A" Then
"for the 001/ A simul gives all dates, for others only gives after

10/ 1/ 2000
El se
strUnion = strUnion & "WHERE [ Date] >= #10/1/2000#"
End | f
rst Rest. MoveNext
First Record = Fal se
Loop
End I f
rst Si mul . MoveNext
Loop

FirstRecord = True

strUnion = strUnion & ";"

Quer yNane2( Col umNurber) = " TenpBoxModel | nput” & rst Col umlLi st! [ Col utmNanme] &
" _Part2"

Del et eQuer yW t hout War ni ng ( Quer yNanme2( Col uimNunber))

Set qdf = dbs. Creat eQuer yDef (Quer yNane2( Col umNunber), str Union)

dbs. QueryDef s. Refresh

St at usBox. Val ue = "Adding to box nodel input information from" &
rst Col umlList![Col umNo] & ". " & rstCol umList![ Col umNane]
Me. Repai nt

"Add the data from query #1 to BoxMdel I npTabl e
strSQ = "INSERT | NTO BoxMbdel | npTable ( [Year], [Mnth], ColumNane, Sinul,
Rest orationLevel, AcreFt ) " & _
"SELECT Year, Month, ColumNane, Sinul, RestorationLevel,
Sun{[CWPD] )/ 1233.48 AS AcreFt " & _
"FROM " & QueryNanel(Col umNunber) & " AS Model Qut | NNER JO N
Dat eLi st Year Mont h ON Mbdel Qut. Date = Dateli st YearMonth. Date " & _
"GROUP BY Year, Month, ColummNane, Sinmul, RestorationLevel ;"
Debug. Print strSQ
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e

"Add the date fromquery #2 to BoxMdel I npTabl e
strSQ = "I NSERT | NTO BoxMbdel I npTable ( [Year], [Mnth], ColumNane, Sinmnul,
Rest orationLevel, AcreFt ) " & _
"SELECT Year, Month, Col umNane, Sinul, RestorationLevel,
Sun{[CWPD] )/ 1233.48 AS AcreFt " & _
"FROM " & QueryName2( Col umNunber) & " AS Model Qut | NNER JO N
Dat eLi st Year Mont h ON Mbdel Qut. Date = Dat elLi st YearMonth. Date " & _
"GROUP BY Year, Month, ColummNane, Sinul, RestorationLevel;"
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e

Del et eQuer yW t hout War ni ng ( Quer yNanel( Col uimNunber))
Del et eQuer yW t hout War ni ng ( Quer yNanme2( Col uimNunber))

strUnion = ""

rst Col ummLi st . MoveNext



Col umNunber = Col umNunber + 1
Loop

Debug. Print strUnion
rst Rest. C ose
rst Si mul . C ose

strSQ = "SELECT * FROM Report BoxModel | nput XTab; "
Set rstBoxMddel = dbs. OpenRecordset (strSQ)
r st BoxModel . MoveFi r st

Open "BOXMODELI NPUT. TXT" For Qutput As #1

Print #1, "#Devils Lake Upper Basin Sinmulated Flows in Acre-Feet"

Print #1, "#WEST Consultants, Inc."

Print #1, "#PRINET V1.0, Data extracted on " & Date & " " & Tine

Print #1, "#Restoration Level A Existing Conditions, B: 25% C 50% D:75% E 100%
Print #1, "#Restoration begins on 10/1/2002 for all sinulations"

Print #1, "#Only drai ned depressions >= 0.5 feet average depth candi dates for

restoration”

Print #1, "#Colum headings in the next row'

WiteString = "#"

For Each fldLoop In rstBoxMdel.Fields ' wites out the titles
WiteString = WiteString & fldLoop. Nane & " "

Next fl dLoop

Print #1, WiteString

Do Until rstBoxMdel.EOF
WiteString = ""
For Each fldLoop In rstBoxMdel.Fields
If fldLoop. Name < "99" Then 'for the nunmeric value fields

WiteString = WiteString & Format (rst BoxMdel . Fi el ds(fl dLoop. Nane), "0.#")

Else 'for the rowidentifiers
WiteString = WiteString + CStr(rstBoxMdel.Fields(fldLoop. Nane)) & "
End I f
Next fl dLoop
Print #1, WiteString
r st BoxMbdel . MoveNext
Loop

C ose #1

dbs. d ose
MsgBox (" Done")

End Sub

Private Sub CreateRestoration_dick()

D m dbs As DAQ. Dat abase
i mrst As DAO. Recordset
i m qdf As DAO. Quer yDef
i mtdf As DAQO. Tabl eDef
imfld As DAO. Field
i m rstDepTabl e As DAO. Recor dset
m r st Rest As DAO. Recor dset
mstrSQ As String
i m I npPrefix As String
i m | npDepTabl eBase As String
m | npDepTabl e As String
m Tot al Rest or abl eVol M3 As Doubl e
m Tot al Rest or abl eAreaM2 As Doubl e

Di
Di
Di
Di
Di
Di
Di
Di
Di
Di
Di
Di



Di m Runni ngTot al Vol M8 As Doubl e
Di m Runni ngTot al AreaM2 As Doubl e

Set dbs = CurrentDb

ImpPrefix = "IMP_" & txtWaterShed. Value & " _"
| npDepTabl eBase = I npPrefix & "DEPTABLE' & " A"

"Cal culate the restorabl e depressional volune and area

strSQ. = "SELECT Sun{VOLMB) AS Sun®Tf VOLMB, Sun{AREA_M2) AS SunTf AREA M2 " & _
"FROM " & | nmpDepTabl eBase & " " & _
"WHERE ([ DEPTYPE123]=2) AND ([ DEPTH M >= 0. 1524);"

Set rst = dbs. QpenRecordset (strSQ)

Debug. Print strSQ

rst. MoveFi r st

Tot al Rest orabl eVol MB = rst! [ SunmOf VOLMVB]

Tot al Rest or abl eAreaM2 = rst! [ SumOf AREA_M2]

rst.Cl ose

Set tdf = dbs. Tabl eDef s( | npDepTabl eBase)

If Not IsField(tdf, "RandomNunm') Then
Set fld = tdf. CreateFi el d("RandonmNuni, dbDoubl e)
tdf.Fields. Append fld

End If

If Not IsField(tdf, "RunningTotal FracVol") Then
Set fld = tdf. CreateFi el d("RunningTotal FracVol ", dbDoubl e)
tdf.Fields. Append fld

End If

If Not IsField(tdf, "RunningTotal FracArea") Then
Set fld = tdf. CreateFi el d("Runni ngTot al FracArea", dbDoubl e)
tdf.Fields. Append fld

End |f

dbs. Tabl eDef s. Refresh

Open the "A" inported depression tables and clear all random nunbers
strSQ. = "SELECT * FROM " & | npDepTabl eBase & ";"
Set rstDepTabl e = dbs. OpenRecordset (strSQ.)
rst DepTabl e. MoveFi r st
Do Until rstDepTabl e. EOF

rst DepTabl e. Edi t
rst DepTabl e! [ RandomNun] = Nul |
rst DepTabl e. Updat e
r st DepTabl e. MoveNext
Loop
rst DepTabl e. d ose

' Open the "A" inported depression tables and assi gn random nunbers to the restoration
candi dat es
strSQ. = "SELECT * FROM " & | mpDepTabl eBase & " " & _
"WHERE ([ DEPTYPE123]=2) AND ([ DEPTH_M >= 0.1524);"
Set rstDepTabl e = dbs. OpenRecordset (strSQ.)
rst DepTabl e. MoveFi r st
Do Until rstDepTabl e. EOF
rst DepTabl e. Edi t
rst DepTabl e! [ RandonNum] = Rnd()
rst DepTabl e. Updat e
rst DepTabl e. MoveNext
Loop
rst DepTabl e. d ose

Extract the records of the inported depression table, selecting only candidates for
restoration, and sort by the random nunber
The depressions will be restored in the order the appear in this query
strSQ. = "SELECT * FROM " & | mpDepTabl eBase & " " & _
"WHERE( DEPTYPE123) = 2 And (DEPTH_M >= 0.1524 ORDER BY RandonNum "



Set rstDepTabl e = dbs. OpenRecordset (strSQ)
rst DepTabl e. MoveFi r st

Runni
Runni

Wth

ngTot al Vol M8 = O#
ngTot al AreaM2 = O#

rst DepTabl e

Do Until .ECF

Runni ngTot al Vol M3 = Runni ngTot al Vol M3 + ! [ VOLM3]

Runni ngTot al AreaM?2 = Runni ngTot al AreaM2 + ! [ AREA M2]

. Edit

! [ Runni ngTot al FracVol] = Runni ngTot al Vol M3 / Tot al Rest or abl eVol M3

I'[ Runni ngTot al FracArea] = Runni ngTot al AreaM2 / Tot al Rest or abl eAr eaM2
. Updat e

. MoveNext

Loop
End Wth
rst DepTabl e. d ose

strSQ. = "SELECT * FROM RestorationLevel s ORDER BY Restorati onLevel "
Set rstRest = dbs. QpenRecordset (strSQ)

rst Rest. MoveFi r st
Do Until rstRest.ECF

If rstRest![RestorationLevel] <> "A" Then

txt RestorationLevel . Val ue = rstRest![ Restorati onLevel]

Me. Repai nt

| npDepTabl e = I npPrefix & "DEPTABLE' & " " & txtRestorationLevel. Val ue

Del et eTabl eW t hout War ni ng (| npDepTabl e)

strSQ = "SELECT POLYI D, DEPTH M AREA M2, DEPTYPE123, VOLM3, INTERRIV INTO " &

| npDepTabl e & &

"FROM " & | npDepTabl eBase & ";"
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e
dbs. Tabl eDef s. Refresh

strSQ = "UPDATE " & | npDepTabl eBase & " AS BASE INNER JON " & | npDepTable & "

AS NEWON " &

"BASE. POLYI D = NEW PCLYI D SET NEW DEPTYPE123 =1 " & _
"WHERE ( (( NEW DEPTYPE123) =2) AND (( BASE. Runni ngTot al FracVol )<= " &

rstRest![Fracti onRestorationVol] & "));"

Debug. Print strSQ

Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e

Call CreateMdel _Cick

Cal | Set Model Tabl eNanes
strSQ. = "UPDATE " & Mddel BaseCaseWshedTable & " AS BASE INNER JON " &

Model WshedTabl e & " AS NEW ON BASE. SubBSeq = NEW SubBSeq SET NEW I ni t Water MB =
BASE. | ni t Wat er M3, NEW | nput St r eanilfabl e = [ BASE] . [ | nput St reaniTabl e], NEW Lakel D =

[ BASE] .
[ BASE] . [

Loop

Lakel D], NEWExtralnflowl D = [ BASE].[Extralnflowl D], NEW ExtraQutflowl D =
ExtraQutflow D] ;"

Set qdf = dbs. CreateQueryDef ("", strSQ)

qdf . Execut e

End I f
rst Rest. MoveNext

rst Rest. C ose

dbs.

d ose

t xt Restorati onLevel . Val ue = "A"
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End Sub

Private Sub RunAll Simul Al'l Mobdel s_C i ck()
Runs all future sinmulations for all nodels that are checked in the \Water ShedLi st
tabl e

Di m dbs As DAOQO. Dat abase
Di m rst Model As DAQO Recordset
DimstrSQ As String

Set dbs = CurrentDb

strSQL = "SELECT * FROM Wat er ShedLi st ORDER BY ProcessOrder; "
Set rstMbdel = dbs. OpenRecordset (strSQ)
r st Model . MoveFi r st

Do Until rstMdel.ECF
If rstMdel![ToProcess] = True Then
t xt Wat er Shed. Val ue = r st Model ! [ WAt er shed]
Me. Repai nt
Call RunAll Simuls_dick
End If
r st Mbdel . MoveNext
Loop

r st Model . C ose
dbs. d ose

End Sub
Private Sub RunAll Simuls_dick()

D m dbs As DAQ. Dat abase

D m rst Rest As DAO. Recordset
DimrstSimul As DAO Recordset
DmstrSQ As String

Set dbs = CurrentDb

strSQ = "SELECT Simul FROM Si nul Li st GROUP BY Sinul ORDER BY Sinul™"
Set rstSinmul = dbs. OpenRecordset (strSQ)

strSQ. = "SELECT RestorationLevel FROM RestorationLevels GROUP BY RestorationLevel
ORDER BY RestorationLevel "
Set rstRest = dbs. QpenRecordset (strSQ)

rst Si mul . MoveFi r st
Do Until rstSinul.ECF
If rstSimul!'[Simul] <> "COW" Then
rst Rest. MoveFi r st
Do Until rstRest.ECF
txt Sinul ation. Value = rstSimul![Sinmul]
txt RestorationLevel . Val ue = rstRest![ RestorationLevel ]
Me. Repai nt
Call RunSimul _dick
rst Rest. MoveNext

Loop
End If
rst Si mul . MoveNext

Loop

rst Rest. C ose
rst Si mul . C ose
dbs. O ose

End Sub
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Private Sub RunSi nmul _Cick()

Call InitializeExternal Variables 'Initializes external variables
Cal | Set Model Tabl eNanes 'gets the table nanes for the nodel
Si nul Days = Get Simul Length 'sets the sinulation I ength
NunBubBasi ns = Readl nWat er Sheds( Model BaseCaseWshedTabl e)
'reads in the watersheds for the base case (unrestored) scenario

Cal|l CetlLakes 'Loads the | akes table into nmenory

Cal | GetPreci pGages 'Loads the needed precip gages into neneory

Call CGetEvap 'l oads the evaporation into nenory

Cal |l ReadRegi neParans 'reads in the reginme tables

Cal | Set SeasonBreaks 'sets the seasons breaks

Call CreateTraceTable 'creates an enpty Sinmul Trace table for debuggi ng

If LaunchSimul ation() = False Then ' Launches the sinulation
MsgBox (" Simul ation Not Run")

End If

Call CreateCQutputTable 'copies the sinmulation results to an output table
"specific to the nodel, simulation run, and restoration |evel

' MsgBox (" Done")

End Sub

Private Function Readl nWat er Sheds( WAt er shedTabl e As String)
‘reads in the watershed information found in the argunent table
Wat er shedTabl e

Di m dbs As DAOQ. Dat abase

Dimrst As DAO Recordset 'used to identify the watershed table's recordset

Di mrst Count | nput Streans As DAQO. Recordset 'used to identify the recordset used
'to count the nunber of input streans in the nodel

Di mrstlnput Stream As DAO Recordset 'used to identify input streamrecordsets

Dim1 As Long 'Index nunmber for WS() array; represents SubBSeq, the subbasin

' sequence nunber

DimstrSQ As String 'used to create SQ queries
DimstrSQlnputStream As String 'SQ statenent to retrieve input streans
Di m Tabl eNamre As String 'used to hold table names for use in queries

Di m Num nput Streans As Long ' The nunber of input streans into the nodel
Di m Current | nput Stream As Long ' The current input stream

Di m qdf As DAO. Quer yDef

Num nput Streans = 0
CurrentlnputStream= 1

St at usBox. Val ue = "Readi ng | n WAt er sheds"
Me. Repai nt

Set dbs = CurrentDb

A query which extracts only the input streans into the watershed
strSQL = "SELECT | nput StreanmTable FROM " & WatershedTable & " WHERE (I nput Streanifable) Is
Not Null ORDER BY I nput Streanirabl e; "

Set rstCountlnput Streans = dbs. OpenRecor dset (strSQ)

If rstCountlnputStreans. EOF Then 'if there are no input streans
Num nput Streans = 0 'set nunber of input streans to zero

El se ' ot herwi se nove to end of table and count how many there are
rst Count | nput St r eans. MovelLast
Num nput Streanms = rst Count | nput St reans. Recor dCount

End |f

rst Count | nput St reans. Cl ose

ReDi m | nput St ream( Num nput St reans, Simul Days) As Single
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"The following query extracts the entire watershed table for the nodel
strSQ = "SELECT * FROM " & WatershedTable & " ORDER BY SubBSeq; "
Set rst = dbs. QpenRecordset (strSQ)

rst. MovelLast
NunBSubBasi ns = rst. RecordCount 'set the nunber of subbasins based on
"how many records were found in the nodel's watershed table

I f NunBubBasins = 0 Then
MsgBox ("No Watersheds found in table")
Resune Exit_Readl nWat er Sheds

End |f

The following set the total intact depressional storage on and
" off river equal to zero
Total I nt act DepSt or OnRi ver M3 = 0#
Total I ntact DepStor O f R ver M3 = 0#

The following set the total non depressional surface areas to zero
"(e.g. soil; consists of all non-depressional surface area plus

the surface are of drai ned depressions
Tot al NonDepAr eaOnRi ver M2 = 0O#
Tot al NonDepAreaOf f Ri ver M = 0#
' The followi ng dinmensions the W5() array to hold the information from
each of the subwatersheds of the nodel
ReDi m W5( NunSubBasi ns) As Wat er ShedType

Read in the nodel's WBHED Tabl e

rst. MoveFi r st

I =1

Do Until rst.ECF
W5(1) . DepAreaOnRi ver M2 = rst! [ DepAreaOnRi ver M2]
W5( 1) . DepVol OnRi ver M8 = rst! [ DepVol OnRi ver MVB]
W5(1). DepAreatd f R ver M = rst! [ DepAread f Ri ver M2]
W5(1) . DepVol O fRi verMB = rst![DepVol O f Ri ver M3]

W5( 1) . DSSubBSeq = rst![ DSSubBSeq]
W5(1).InitWaterM3 = rst![InitWaterM)]
If Not IsNull(rst![InputStreaniable]) Then
W5(1). I nput Streanifabl e = rst! [l nput StreanTabl e]
El se 'sets string equal to enpty if there is no input stream
W5(1). I nputStreaniTable = ""
End |f
W5(1). PrecipGage = rst![Preci pGage]
W5(1). Region = rst![Region]
W5( 1) . WBAr eaNonDepOnRi ver M2 = rst! [ WBAr eaNonDepOnRi ver M2]
W5( 1) . WBAr eaNonDepOf f Ri ver M2 = rst! [ W5Ar eaNonDepOf f Ri ver M2]
If Not IsNull(rst![Extralnflowm D)) Then 'these are inflow tables to be witten out for
t he nodel
'at a particular subwatershed; Extralnflow D is the table nane
W5(1).Extralnflow D = rst![Extral nfl owl D
End |f
If (Not IsNull(rst![Extralnflowm D)) Then '"if there is an output table
NunExt ral nfl owTabl es = NunExtral nfl owTables + 1 'increnent output table count
Ext ral nfl owTabl e( NunExtr al nf | owTabl es) = Get | nfl owTabl eNane(t xt Wat er Shed. Val ue &
" " &rst![Extralnflow D])
'set the output table nane

Del et eTabl eW t hout War ni ng ( Extral nfl owTabl e( NunExt ral nf | owTabl es))
"deletes the table if it already exits

creates a SQL make-table to query to create the table
strSQ. = "CREATE TABLE " & Extral nfl owTabl e( NunExtral nfl owTables) & " " &
"([Date] date, " & _
"[CWD] single, " & _
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"PRI MARY KEY ([Date]));"
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e
dbs. Tabl eDef s. Ref resh
Set rstExtral nfl owTabl e( NunExt ral nfl owTabl es) =
dbs. OpenRecor dset ( Extr al nf | owTabl e( NurmExt r al nf | owTabl es))
assigns the output table handle to the rstExtral nfl owTabl e array

W5(1). Extral nfl ow ndex = NumExtral nfl owTabl es
'assigns an index nunber to the output table; this is used to retrieve
"the just defined table handle

El se "there is no output table for this subwatershed
W5(1). Extral nfl ow ndex = 0
End |f

If Not IsNull(rst![ExtraQutflow D]) Then 'these are outflow output tables for the nodel
'at a particul ar subwatershed; ExtraQutflow D is the table nane
W5(1). ExtraQutflow D = rst![ExtraCQutfl ow D]

End If

If (Not IsNull(rst![ExtraQutflowD])) Then 'if there is an outflow table
NunExt raCut f | owTabl es = NunExtraQutfl owTables + 1 'increment outfl ow output table
count
Ext raCQut f | owTabl e( NunExt raCut f | owTabl es) = Get Qut f | owTabl eNane(t xt Wat er Shed. Val ue &
" " &rst![Extratutflow D))
'set the output table nane

Del et eTabl eW t hout War ni ng ( Ext raQut f | owTabl e( NunExt r aCut f | owTabl es))
"deletes the table if it already exits

creates a SQL make-table to query to create the table
strSQ = "CREATE TABLE " & ExtraCutfl owTabl e(NunExtraQutfl owTables) & " " & _
"([Date] date, " & _
"[CWD] single, " & _
"PRI MARY KEY ([Date]));"
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e
dbs. Tabl eDef s. Ref resh
Set rstExtraQutfl owTabl e( NunExtraCut fl owTabl es) =
dbs. OpenRecor dset ( Ext raCQut f | owTabl e( NunExt r aQut f | owTabl es))
' assigns the outflow output table handle to the rstExtral nfl owTabl e array

W5(1). ExtraQut fl om ndex = NunExtraQutfl owTabl es
'assigns an index nunber to the output table; this is used to retrieve
"the just defined table handle

El se "there is no output table for this subwatershed
W5(1). ExtraQutfl om ndex = 0
End |f

If (Not IsNull(rst![LakelD])) Then 'there is a | ake associated with this subwatershed
W5(1).Lakel D = rst![Lakel D] 'assign the Lake ID
W5(1) . DepVol OnRi verMB = 0# 'set to zero because overflow is based on table | ookup
El se '"there is no | ake assigned to this subwatershed
W5(1).LakelD = 0
End |f

W5(1). SubBSeq = rst![ SubBSeq]

If I <> rst![SubBSeq] Then 'verifies that the subbasin sequence nunbers
"start with 1 and are in sequential order

MsgBox ("Watershed Seg# " & rst![SubBSeq] & " is out of sequence")
End |f

'The following update the Totals of Depressional Storage and non-depressional area
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Total I nt act DepSt or OnRi ver M3 = Tot al | nt act DepSt or OnRi ver M8 + rst! [ DepVol OnRi ver MB]
Total Intact DepStor O f Rl verM3 = Total Intact DepStorOff Ri verM3 + rst![DepVol O f R ver M3]
Tot al NonDepAr eaOnRi ver M2 = Tot al NonDepAr eaOnRi ver M2 + W5( | ) . WBAr eaNonDepOnRi ver M2
Tot al NonDepAreaOf f Ri ver M = Tot al NonDepAreaO f R ver M2 + W5( 1) . WBAr eaNonDepOF f Ri ver M2

read in the input stream if any, fromthe appropriate table
If WS(1).InputStreanTable = "" Then
W5(1). VBl nputStreami D = 0
El se
Tabl eNanme = Get Qut put Tabl eNane(rst![ I nput StreanTabl e])

The foll owi ng query extracts the input streaminformation
strSQ.I nput Stream = "SELECT [Date], [CMPD] FROM " & Tabl eNane & _
WHERE ((Date) >= #" & StartDate & "# And (Date) <= #" & EndDate & "#)
ORDER BY Date; "
Set rstlnputStream = dbs. OpenRecor dset (str SQLI nput St ream)
rstlnput Stream Movelast

If rstlnputStream RecordCount < StartDate - EndDate + 1 Then
"I'f true the extracted input streamrecord does have enought records
'"to span the conplete set of simulation dates
MsgBox ("The input streamtable " & rst![InputStreanilable] & " does not have
enough records for the sinulation dates.")
End If

rstlnput St ream MoveFi r st
If rstlnputStream [Date] <> StartDate Then
"If true the extracted input streamrecord does not begin at the start date
of
"the sinulation
MsgBox ("The input streamtable " & rst![InputStreanifable] & " has an incorrect
start date for the start date of this siml")
End |f

"Now need to read the input streaminto menory and assign it a VBl nputStream D
W5(1). VBl nput Stream D = Current | nput Stream ' assigns an ID
rstl nput St ream MoveFi r st
Do Until rstlnputStream EOF
I nput Stream(Current | nput Stream CLng(rstlnputStreani[Date] - StartDate)) =
rstlnput Strean [ CVPD]
'copies the input streaminto nmenory one day at a tine

rstlnput St ream MoveNext
Loop
Currentlnput Stream = Current | nputStream + 1
rstlnput Stream C ose
End If
rst. MoveNext
I =1 +1
Loop
' Cal cul ate each Watershed's Non Depressional Area as a fraction of the total
For I = 1 To NunBubBasins 'updates the percentage of watershed area that is
'non-depressional (e.g. not intact depressions) as a fraction of the
"total watershed area
W5( 1) . WBAr eaNonDepFracti onOf Total = (W5(1) . WSAr eaNonDepOnRi ver M2 +
W5( 1) . WBAr eaNonDepOf f Ri ver M2) [/  _
(Tot al NonDepAr eaOnRi ver M2 + Tot al NonDepAr eaCf f Ri ver M2)
Next |

rst. Cl ose
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Readl nWat er Sheds = NunSubBasins ' Returns the nunber of watersheds

Exi t _Readl nWat er Sheds:
Exit Function

Err _Readl n\Wat er Sheds:
MsgBox Err. Description
Resune Exit_Readl nWat er Sheds

End Function

Private Function Readl nRest orati onWat er Sheds(Rest or ati onWat ershedTabl e As String)
reads in the needed values for the restored watershed, other data
fromthe table is presumed to be identical to the base case watershed

Di m dbs As DAO. Dat abase

Dimrst As DAO Recordset, rstCountlnputStreans As DAO Recordset, rstlnputStream As
DAQO. Recor dset

Dim 1 As Long

DimstrSQ As String, strSQ.IlnputStream As String

Di m Tabl eNamre As String

Di m Current | nput Stream As Long

Di m qdf As DAO. Quer yDef

"CurrentInputStream= 1

St at usBox. Val ue = "Reading I n Restoration \Watersheds"
Me. Repai nt

Set dbs = CurrentDb

Extracts the all records fromthe restored watershed table
strSQL = "SELECT * FROM " & Restorati onWatershedTable & " ORDER BY SubBSeq; "
Set rst = dbs. OpenRecordset (strSQ)

" verifies the nunber of watersheds is the same as the base case nodel
rst. MovelLast
If rst.RecordCount <> NunBSubBasi ns Then
MsgBox ("The Restoration Watershed does not have the sane nunber of watersheds as the
original. Press cntrl-break and stop program")
End If

" Initializes the totals

Total I nt act DepSt or OnRi ver M3 = 0#
Total I ntact DepStor O f Ri ver M3 = 0#
Tot al NonDepAr eaOnRi ver M2 = O#

Tot al NonDepAreaOf f Ri ver M = 0#

' Read in the Restoration WSHED val ues needed

rst. MveFirst

I =1

Do Until rst.ECF
W5( 1) . DepAreaOnRi ver M2 = rst! [ DepAreaOnRi ver M2]
W5( 1) . DepVol OnRi ver MB = rst! [ DepVol OnRi ver MB]
W5(1). DepAreatd f R ver M = rst! [ DepAread f Ri ver M2]
W5(1). DepVol O fRi verMB = rst! [ DepVol O f Ri ver M3]

If WS(1).DSSubBSeq <> rst![DSSubBSeq] Then 'verifies that the downstream
'sequence nunbers for each watershed are identical with the base case nodel
MsgBox ("There is a difference in watershed sequencing the in the restoration
wat ershed. Hit Cntrl-break to stop.")
End If

If WS(1).Preci pGage <> rst![Preci pGage] Then 'verifies that the precip
‘'gage is the sane for each sub watershed
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MsgBox ("There is a difference in precip gage assignments in the restoration
wat ershed. Hit cntrl-break to stop.")
End |f
If W5(1).Region <> rst![Region] Then 'verifies that the region nunbers
"are the sane for each subwatershed
MsgBox ("There is a difference in region assignnent in the restorati on watershed.
Hit cntrl-break to stop.")
End |f

W5( 1) . WBAr eaNonDepOnRi ver M2 = rst! [ WBAr eaNonDepOnRi ver M2]
W5( 1) . WBAr eaNonDepOf f Ri ver M2 = rst! [ W5Ar eaNonDepOf f Ri ver M2]

If (Not IsNull(rst![LakelD])) Then 'verfies that Lakel D assignenents are the sane as
base case
If WS(1).Lakel D <> rst![Lakel D] Then
MsgBox ("There is a difference in |lake assignents in the restoration watershed.
Hit cntrl-break to stop.")
End |f
End |f

verifies that the Subbasin sequence nunber is the sane as base case nodel
If WS(1).SubBSeq <> rst![SubBSeq] Then
MsgBox ("The sub basin sequencing is different in the restoration watershed. Hit
cntrl-break to stop.")
End If

If | <> rst![SubBSeq] Then 'verifies that sub basin nunbers are sequenti al
MsgBox ("Watershed Seg# " & rst![SubBSeq] & " is out of sequence")
End |f
Updates totals
Tot al I nt act DepSt or OnRi ver M3 = Tot al | nt act DepSt or OnRi ver MB + rst! [ DepVol OnRi ver MB]
Total Intact DepStor O f Rl ver M3 = Total Intact DepStorOff Ri verM3 + rst![DepVol O f R ver M3]

Tot al NonDepAr eaOnRi ver M2 = Tot al NonDepAr eaOnRi ver M2 + W5( | ) . WBAr eaNonDepOnRi ver M2
Tot al NonDepAread f Ri ver M2 = Tot al NonDepAreaO f Ri ver M + W5( 1) . WSAr eaNonDepOf f Ri ver M2

rst. MoveNext
I =1 +1
Loop
'Cal cul ate each Watershed's Non Depressional Area as a fraction of the total
For | =1 To NunBSubBasi ns

W5( 1) . WBAr eaNonDepFracti onOf Total = (W5(1) . WSAr eaNonDepOnRi ver M2 +
W5( 1) . WBAr eaNonDepOf f Ri ver M2) [/ _

(Tot al NonDepAr eaOnRi ver M2 + Tot al NonDepAr eaCf f Ri ver M2)

Next |

rst.C ose
dbs. d ose

End Function

Private Function Max(A As Variant, B As Variant)
‘cal cul ates the maxi mum of 2 val ues

On Error GoTo Err_Max

If A > B Then

Max = A
El se

Max = B
End If
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Exi t _Max:
Exit Function

Err _Max:
MsgBox Err. Description
Resune Exit_Max

End Function

Private Sub CreateTraceTabl e()
' Create the trace table used for debuggi ng only
The trace table is only used if the radio button for this
selection is selected on the application's form

On Error GoTo Err_CreateTraceTabl e

Di m dbs As DAO. Dat abase
Di m qdf As DAQO. Quer yDef

DimstrSQ As String
Set dbs = CurrentDb
dbs. Tabl eDef s. Del ete " Si mul Trace"

' enpties the tenplate table

strSQL = "DELETE * FROM Si nmul TraceTenpl ate; "
Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

creates the Simul Trace table fromthe tenplate
strSQL = "SELECT Sinul TraceTenplate.* INTO Sinul Trace " & _
"FROM Si mul TraceTenpl ate; "
Set qdf = dbs. CreateQueryDef("", strSQ)
gdf . Execut e

dbs. d ose

Exit _Creat eTraceTabl e:
Exit Sub

Err_CreateTraceTabl e:
MsgBox Err. Description
Resune Exit_CreateTraceTabl e

End Sub
Private Function LaunchSi mul ation()
' On Error GoTo Err_LaunchSirmul ation

Di m dbs As DAOQ. Dat abase

Di m qdf As DAO. Quer yDef

DimCurrentDate As Date ' the current sinulation date

Di mrstSinmul Trace As DAO Recordset ' to identify the trace table used for debuggi ng

Di mrstQutput As DAO Recordset ' to identify the output table for the nodel

Dim ArrayRow As Long 'Were in the 1st dimof ST() array the sinulation is currently

| ocat ed

Dim SubB As Long ' An identifer for the Sub basin sequence nunber used as an index
"in the WB() array.

Dim Regine As Long ' The reginme nunber (set to either 1 or 2)

DimstrSQ As String

Dim Startingd obal Water M3 As Double '"used to track total water in the systemat the
' begi nning of the sinulation -- for debugging only
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Di m Endi ngG obal Water M3 As Doubl e 'used to tract total water in the systemat the
"end of the simulation -- for debugging only

Di m Dat eZeroOf fset ' A specifice of days fromthe current sinulation date
"all ST() records for this date are to be initialized

Di m Tot al DepVol M3 As Doubl e 'the total depressional volume a subwatershed
Dim 1 As Long
Set dbs = CurrentDb

opens the trace table for output; this table is used for debuggi ng
Set rstSinmul Trace = dbs. OpenRecordset (" Si mul Tr ace")

' this query creates the Sinmul Qutput table,
' the primary table that the program
' outputs the outlet flow as well as several other daily values to
strSQL = "CREATE TABLE Si mul Qutput " & _
"([Date] date, " & _
"[CWPD] single, " & _
"[ StorageVol Util] single, " & _
"[ Soi | CapacityFraction] single, " & _
"[Preci pM3] single, " & _
"[ Lost TOETMB] single, " & _
"[ Lost ToEvapM3] single, " & _
"[ Lost ToPercM3] single, " &
"PRI MARY KEY ([Date]));"

Del etes the Simul QutputTable if it already exists
I f DoesCbj ect Exi st (" Tabl es", "Simul Qutput”) <> "" Then
DoCrd. Del et etoj ect acTabl e, "Simul Qut put”
End If

" run the create-table query
Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e

opens the Sinul Qutput table
Set rstQutput = dbs. OpenRecordset ("Si mul Qut put")

DateZeroOfset = 2 'sets the of fset nunber of days; this nunber of days
"away will be zeroed out in the ST() array in preparation to receive
new dat a
STArrayDi mlL = DateZeroOfset + 1 ' The dinension of the ST() array
ReDi m ST(STArrayDi nil - 1, NunBubBasins) 'Dinensions the ST() array based
the required nunber of days that need to be held in nenory
' (the 1st index) and the nunber of subbasins (2nd index)

"Set up first Period Initial Values
ArrayRow = CLng(StartDate) Mbd STArrayDiml ' This sets which 1st indext to use
'in the ST() array; it cycles through the array based on the current date

For SubB = 1 To NunSubBasins 'Initializes the ST array for the 1lst period
'of the nodel
Regi ne = GageArray(W5( SubB). VBGagel D, StartDate - StartDate). Regine
'sets the regi me based on the gage of the subwatershed and the
‘start date of the sinulation

Tot al DepVol M3 = WS( SubB) . DepVol OnRi ver M8 + W5( SubB) . DepVol O f Ri ver M3
"the total depressional volunme of the watershed; used in the follow ng
if ... then statenent

If (Total DepVol MB) > O# Then 'there is water in the depresions

"the follow ng proportions out any initial water
"between the on-river and off-river depressions based on their
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'storage capacities

ST(ArrayRow, SubB). Start DepStorOnRi verM3 = _
W5( SubB) . I ni t Wat er MB * W5( SubB) . DepVol OnRi ver M3 / Tot al DepVol M3
ST(ArrayRow, SubB).StartDepStorOfRi verM3 = _
W5( SubB) . I ni t Wat er MB * W5( SubB) . DepVol O f Ri ver MB / Tot al DepVol M3
El se 'sets initial depressional water equal to zero
ST(ArrayRow, SubB). StartDepStorOnRi ver M3 = 0#
ST(ArrayRow, SubB). StartDepStorOffR verM3 = O#
End |f

ST(ArrayRow, SubB). Start Soil CapM = Regi neRegi onArr ay( Regi ne,
W5( SubB) . Regi on) . I nitial Soi | CapM
"sets initial soil capacity based on the reginme (of the sinmulation start date)
"and the region the subwatershed is assigned to

Startingd obal WVater M3 = Startingd obal Water MB + ST(ArrayRow,
SubB) . St art DepSt or OnRi ver B + _
ST(ArrayRow, SubB).StartDepStorOfR verM3d - ST(ArrayRow, SubB). StartSoil CapM* _
(WB( SubB) . WBAr eaNonDepOnRi ver M2 + W5( SubB) . WSAr eaNonDepOf f Ri ver M2)
Next SubB

For CurrentDate = StartDate To EndDate

St at usBox. Value = "Sinul ation Date = " & CurrentDate

Me. Repai nt

If CurrentDate = RestorationTransitionbDate Then
Cal | Readl nRest or ati onWat er Sheds( Mbdel WshedTabl €)

End If

ArrayRow = CLng(CurrentDate) Mod STArrayDi nl 'sets which array row of the
'ST() array to use based on the current date

'"The following line prepares the ArrayRow that is DateZeroOfset out for data entry

Call InitializeArrayRowm (ArrayRow + DateZeroOffset) Mbd STArrayDi ml, DateAdd("d",
Dat eZeroOf fset, CurrentDate))
For SubB = 0 To NunBSubBasins ' Pl aces date values in the ST array for
' each subbasin

ST(ArrayRow, SubB).SinmulDate = CurrentDate
Next SubB
Cal |l Cal cOneDayFl om ArrayRow, CurrentDate, rstSinulTrace, rstQutput)

' calls the routine that does the day's cal cul ations

Next Current Date

Closes all extra output tables for the nodel
For | = 1 To NunExtral nfl owTabl es
rst Extral nfl owTabl e(1) . Cl ose
Next |

For I = 1 To NunExtralQutfl owTabl es
rst ExtraQutfl owTabl e(1). d ose
Next |

rst Si mul Trace. d ose
rst Qut put. C ose
dbs. d ose

ArrayRow = CLng( EndDat e) Mod STArrayDi nil

' determines how nuch total water is in the nodel at the end of run

actually gives the water at the beginning of the | ast day of simulation

used for debuggi ng and water bal ance

For SubB = 1 To NunSubBasi ns

Endi ngd obal Wat er M3 = Endi ngd obal Water M3 + ST(ArrayRow, SubB). StartDepStor OnRi ver M8 _

+ ST(ArrayRow, SubB).StartDepStorOffRi verM3 - ST(ArrayRow, SubB). Start Soil CapM * _
(WB( SubB) . WEAr eaNonDepOnRi ver M2 + W5( SubB) . WSAr eaNonDepOf f Ri ver M2)

Next SubB

20



outputs the water bal ance; for debuggi ng only

'MsgBox ("Starting Vol =" & Startingd obal WterM3 & " M3 and Ending Volume =" &
Endi ngd obal WaterM8 & _
' Qutflow = " & Total QutletQutflowB & " M Net Increase =" &

Startingd obal Water M3 - Endi ngd obal WVater M3 - Total Qutl et Qutfl 0\M\/§)
LaunchSi nul ati on = True

Exi t _LaunchSi nul ati on:
Exit Function

Err _LaunchSi nul ati on:
MsgBox Err. Description
Resune Exit_LaunchSi nul ati on

End Function

Private Sub InitializeArrayRow RowNum As Long, RowDate As Date)
Initializes the ST() array rowto prepare it for data
entry; these nust be initialized because the simulation
cycles through the ST() every few days

On Error GoTo Err_lnitializeArrayRow
Di m SubBSeqCount As Long

For SubBSeqCount = LBound(ST, 2) To UBound(ST, 2)
ST(RowNum SubBSeqCount) . Si nul Date = RowDat e
ST(RowNum SubBSeqCount). St art DepSt or OnRi ver B = 0#
ST(RowNum SubBSeqCount) . Start DepStor Of f R ver M3 = 0#
ST(RowNum SubBSeqCount). Start Soi | CapM = 0#
ST(RowNum SubBSeqCount). | nfl owB = 0#

ST(RowNum SubBSeqCount). Qut fl owMB = O#

Next

Exit _InitializeArrayRow
Exit Sub

Err_InitializeArrayRow
MsgBox Err. Description
Resune Exit_InitializeArrayRow

End Sub
Private Sub GetPreci pGages()
"On Error GoTo Err_Get Preci pGages

Di m dbs As DAO. Dat abase
Di m rst NeededGages As DAO. Recordset 'A recordset that sinply counts
'the nunber of gages required based on query

Di mrstPreci pGages As DAO Recordset 'A recordset with the records from
"the Preci pGage table; a table which contains the cross-reference
'of the gage nanes as refered to in the watershed table, and the actual
'tabl e names that contain the correspondi ng data

Di mrst GageDat a As DAO. Recordset 'Used to open the tables that have the gage
‘records and the Snownelt / Rain cal cul ations

ml As Long ' a counter

m G As Long ' a counter for the gage nunber
mD As Long ' a counter for the date offset
mstrSQ As String

jvjwlviv]
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St at usBox. Val ue = "Readi ng Preci p Gage I nformation"
Me. Repai nt

Set dbs = CurrentDb

The followi ng query extracts a list of the needed gages
fromthe nodel's watershed table
strSQL = "SELECT Preci pGage FROM " & Mddel BaseCaseWshedTable & " " & _
"GROUP BY Preci pGage ORDER BY Preci pGage; "
Set rstNeededGages = dbs. OpenRecordset (strSQL)

r st NeededGages. Movelast
NunPr eci pGages = rst NeededGages. Recor dCount

D nensi ons the GageArray and Gagelist arrays

GageArray contains the Snowrelt + Rain values for each gage for each day
' for the both the actual values (COW) and for all the future simulations
' the CGagelList array contains the gage nanes

ReDi m GageArray(1 To NunPreci pGages, Sinmul Days)

ReDi m GagelLi st (NunPr eci pGages)

The following extracts the entire Preci pGages table, the table that has
the cross reference between the gage nane and the tables that have the
information for each gage

strSQ = "SELECT * FROM Preci pGages; "

Set rstPreci pGages = dbs. OpenRecordset (strSQL)

Read in the Precip Gages
r st NeededGages. MoveFi r st

G=0
Do Until rstNeededGages. EOF
G=G+ 1 'sets the current gage index numnber
Gageli st (G = rstNeededGages! [ Preci pGage] 'assigns the nane of the gage
' to the GagelList() array

locate the required gage in the PrecipGages table

rstPreci pGages. FindFirst ("[PrecipGage] = '" & rstNeededGages![Preci pGage] & "'")

If rstPreci pGages. NoMat ch Then

MsgBox ("Precip Gage " & rstNeededGages![Preci pGage] & " was not found. Correct

ArcVi ew tabl es and regenerate nodel.")
End | f

1

dependi ng on whether the simulation is a calibration run (COW) or
a simulation, sets up the query to extract the appropriate records

1

If (txtSinulation.Value = "COW") Then 'extracts only the observed val ues
strSQ = "SELECT * " & _

"FROM " & rstPreci pGages! [ Tabl eNane] & " " & _

"WHERE [ Sequence] = 'COW' " & _

" ORDER BY [ Si nmul Date] ;"
El se ' extracts the observed + the future simulation values for the sinulation
'requested. There is no date overlap since the future sinulation dates

1

strSQL = "SELECT * " &

"FROM " & rstPreci pGages! [ Tabl eNarme] & " " & _
"WHERE ([ Sequence] = 'COW') OR ([ Sequence] ='" & txtSinulation.Value & "')
" ORDER BY [Si nul Date] ;"

End |f

Debug. Print strSQ. ' for debuggi ng

22

in the gage record do not overlap the observed ([ Sequence] = COW) records

&



' Extract the records based on the query text fromthe If ... Then statenent
Set rstGageData = dbs. OpenRecordset (strSQ)

goes to the record corresponding to the start of the simulation
rst GageDat a. FindFirst ("[Sinul Date] = #" & StartDate & "#")

D=0" This is the nunber of days fromthe the StartDate of the simululation

' Mve through the gage record extracted until reach the end or reach the
' end of the sinulation
Do Until rstGageData. EOF Or D > Sinmul Days - 1

Verifies that the date of the gage record matches the expected val ue
If D <> rstGageData! [Sinul Date] - StartDate Then
MsgBox ("Discontinuity in Gage Data")
End |f

' Sets the gage date for that gage for the day
GageArray(G D). SnoPl usRai nM = rst GageDat a! [ SnoPl usRai n] * 0.0254
GageArray(G D). TAvgF = rst GageDat a! [ TAvg]
r st GageDat a. MoveNext
D=D+ 1 'adds one to the day offset

Loop

If D< SinulDays - 1 Then ' reached the end of the record but not the end
"of the sinulation
MsgBox ("Reached end of " & rstNeededGages![Preci pGages]

& "Gage record before End Date of " & EndDate)

End |f

r st GageDat a. d ose

r st NeededGages. MoveNext 'goes to the next record which has the nane
'of the next required gage

Loop

r st NeededGages. Cl ose
rst Preci pGages. C ose
dbs. d ose

For I = 1 To NunBubBasins 'cycles through all the subbasins
For G = 1 To NunPreci pGages 'cycles through all the Precip gages
If WS5(1).Preci pGage = Gageli st (G Then
W5(1).VBGagel D = G' assigns the Gage ID value if the gage
'for the subwatershed matches the gage nane for that Gage
"1 D Val ue

End |f
Next G
If W5(1).VBGagel D = 0 Then 'this should not occur, it indicates
"an enpty field in one of the PrecipGage fields in the watershed
' table

MsgBox ("No gage | D was assigned to SubWs Seq # " & I)

End If
Next |

Exi t _Get Preci pGages:
Exit Sub

Err_Get Preci pGages:
MsgBox Err. Description
Resune Exit_GCet Preci pGages

End Sub

Private Function GetSi nul Lengt h()
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'obtains the start and end dates of the simulation
On Error GoTo Err_Get Simul Length

If txtSimulation.Value = "COW" Then 'this is a calibration run
If I'sNull (Simul StartDate.Value) Then 'no start date was typed in
Sinmul Start Date. Val ue = #10/1/1978# 'sets the default start date
End I f
I'f I'sNull (Sinul EndDat e. Val ue) Then 'no end date was typed in
Si nul EndDat e. Val ue = #9/ 30/ 1999# 'sets the default end date
End I f
El self txtSinmulation.Value = "WET" Then 'this is the WET sinul ation
Sinul StartDate. Val ue = #10/1/1978# 'sets the appropriate dates
Si nul EndDat e. Val ue = #9/ 30/ 2035#
Else '"this is neither a calibration run or the WET sinul ation
Simul Start Date. Val ue = #10/1/1978# 'sets the appropriate dates
Si mul EndDat e. Val ue = #9/ 30/ 2020#
End If

Me. Repai nt 'refreshes the screen with start and end dates

StartDate = CDat e(Dat eVal ue(Si nul St art Dat e. Val ue))
EndDat e = CDat e( Dat eVal ue( Si nul EndDat e. Val ue))

' The function return variable is assigned to Sinul Days at the Call source

Get Si mul Length = EndDate - StartDate + 1 ' how nany days the sinmulation will |ast

Exi t _Get Si mul Lengt h:
Exit Function

Err _Get Si mul Lengt h:
MsgBox Err. Description
Resune Exit_Get Si mul Lengt h

End Function

Private Sub Get Evap()
gets the evaporation record

Di m dbs As DAOQO. Dat abase
Dimrst As DAO Recordset
DimstrSQ As String

Di m NunEvapRecor ds

St at usBox. Val ue = "Readi ng Evaporati on Data"
Me. Repai nt

Set dbs = CurrentDb

If (txtSimulation. Value = "COW") Then 'this is a calibration run
strSQ = "SELECT * " &
"FROM EvapSim" & _
"WHERE [ Sequence] = 'COW' " & _
"“AND [Si nul Date] >= #" & StartDate & "# AND [Sinul Date] <= #' & EndDate & "# " & _
" ORDER BY [ Si nul Date] ;"
Else "this is a simulation, extracts the COW ("observed") records as well as the
"sinulation values. There should be no overlap in dates
strSQ = "SELECT * " &
"FROM EvapSim" & _
"WHERE ([ Sequence] = 'COW') OR ([Sequence] ="'" & txtSinulation. Value & "') " & _
"AND [Sinul Date] >= #" & StartDate & "# AND [Sinul Date] <= #" & EndDate & "# " & _
" ORDER BY [ Si nul Date] ;"

End If

Set rst = dbs. QpenRecordset (strSQ)
rst. Movelast
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NumEvapRecords = rst. RecordCount 'sets how many evaporation records (e.g. dates) were
extracted

Checks that nunber of evaporation records is enough to cover the period required
I f NunEvapRecords <> EndDate - StartDate + 1 Then
MsgBox (" The nunmber of evap records indicates that it does not span the entire date
range required.")
End If

rst. MoveFirst 'noves to the 1st extracted record

verifies that both the start date and end date of the
"sinmulation are in the evap record
rst.FindFirst ("[Sinul Date] = #" & EndDate & "#")
If rst.NoMatch Then
MsgBox ("End Date of " & EndDate & " not found in evap record")
End If
rst.FindFirst ("[SinulDate] = #" & StartDate & "#")
If rst.NoMatch Then
MsgBox ("Start Date of " & StartDate & " not found in evap record")
End |f

' Dinmensions the EvapArrayMto the needed nunber of days
ReDi m EvapArrayM 0 To (Simul Days - 1)) As Single

'Sets the evaporation for each day where the array index
is the date offset
Do Until rst.ECF
EvapArrayMrst![Sinul Date] - StartDate) = rst![EvapPropM
rst. MoveNext
Loop

rst.d ose
dbs. d ose

Exi t _Get Evap:
Exit Sub

Err_GCet Evap:
MsgBox Err. Description
Resune Exit_Cet Evap
End Sub

Private Function Mn(A As Variant, B As Variant)
Cal cul ates the mni mum of two val ues

On Error GoTo Err_Mn

I1f A < B Then

Mn = A
El se

Mn =B
End If
Exit_Mn:

Exit Function

Err_Mn:
MsgBox Err. Description
Resune Exit_Mn

End Function

Private Sub ReadRegi mePar ans()
' reads in the regines
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dbs As DAOQ. Dat abase

rst Regi ons As DAO. Recordset

rst Regi mes As DAO. Recordset

Regi on As Long

Regi ne As Long

strSQ As String

NunmRegi mes As Long 'Is set to the nunber of regines

"in each region as the Do | oop cycles through the regions

[vivivivivlviv]
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St at usBox. Val ue = "Readi ng | n Regi nes"
Me. Repai nt

Set dbs = CurrentDb

' Gets a list of Regions fromthe nodel's regine table
strSQL = "SELECT Region FROM " & Mbdel Regi neTable & " GROUP BY Regi on ORDER BY Region;"
Set rstRegions = dbs. OpenRecordset (strSQ.)
r st Regi ons. MovelLast
NunmRegi ons = r st Regi ons. Recor dCount
r st Regi ons. MoveFi r st
If NumRegi ons = 0 Then
MsgBox ("No Records in Regine Table. Stop and fix.")
End If
' Dimensions the Regi neRegi onArray to required dinmensions
ReDi m Regi meRegi onArray(2, NunmRegi ons)

For Region = 1 To NunmRegi ons 'cycles through the extract regions of the nodel's Regine
tabl e
If (rstRegions![Region] <> Region) Then 'verifies the regions are in order
MsgBox ("Regions are not in sequence. Stop sinululation and fix.")
End |f

' Extracts the records for the current region fromthe nodel's Regine table

strSQ = "SELECT * FROM " & Model Regi meTable & " WHERE (((Region) =" & Region &
")) ORDER BY Regi on, ReginelD;"

Set rstRegi nes = dbs. OpenRecordset (strSQ.)

r st Regi mes. Movelast
NunmRegi mes = r st Regi mes. RecordCount 'sets the nunber of records found for this Region

in
'"the nodel's Regime table
r st Regi nes. MoveFi r st
If NunRegi mes <> 2 Then ' the nunber of Regines should equal 2 for each Region
MsgBox (" Number of Regines for Region " & Region & " equals " & NunReginmes & ". It
should = 2. Stop and fix reginmes table.")
End If

For Regime = 1 To NunmRegi mes 'cycl es through the regines
Wth rstReginmes '"all record references are for this recordset
If '[ReginelD] <> Regine Then 'verifies the Regines are in order starting with
1
MsgBox (" Regi me sequence is incorrect - reginme # nust = record nunber in
Regi me Tabl e")
End |f

"Sets all the Reginme paraneters for each region fromthe table
Regi neRegi onArray(Regi ne, Region).EntryThreshol dF = ![EntryThreshol dF]
Regi neRegi onArray( Regi me, Regi on). ETCoef = ![ETCoef]
Regi neRegi onArray(Regi ne, Region).Infil MPD = I[Infil MPD|
Regi neRegi onArray( Regi ne, Regi on). Next DayFracti onal Fl ow =
!'[ Next DayFract i onal Fl ow
Regi neRegi onArray( Regi ne, Regi on). TodaysFractional Fl ow = 1# -
Regi nreRegi onArray( Regi ne, Regi on). Next DayFracti onal Fl ow
Regi neRegi onArray( Regi ne, Regi on).PercWD = ![ Per cMPD]
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Next Region

Next

Regi neRegi onArray( Regi me, Region).Potential Soi | CapM = ![Potenti al Soi | CapM
Regi neRegi onArray( Regi ne, Regi on). UpperZoneM = ! [ Upper ZoneM

Regi neRegi onArray(Regi ne, Region).lnitial SoilCapM = ![Initial Soil CapM

. MoveNext

End Wth 'ends the "Wth rstRegi nes" statnent
Regi ne

rst Regi nes. C ose
r st Regi ons. MoveNext

r st Regi ons. Cl ose

dbs. O ose

End Sub

Private Function Set SeasonBreaks()

vivivivivivigvivivivivlvivlv)
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sets the Reginmes (e.g. Seasons) based on the noving average of tenperature
for each gage, using the thresholds estableshied in the nodel's Regine table

m dbs As DAOQO. Dat abase
mrst As DAO. Recordset, rstBD As DAO Recordset
m qdf As DAO. Quer yDef

33333

D As Date ' a tenporary variable to hold dates

Mont h As Long

Day As Long

Year As Long

Index As Long ' used to hold the date offset, the nunber of days
since the simulation start date

G As Long ' used to cycle through the precipitation gages for this nodel
Lag As Integer ' the Lag tine in days

K As Integer ' a counter

Sum As Single 'used to sumthe total degrees over the |ag period

Avg As Single 'used to hold the average tenperature over the | ag period

Tl

As Single 'The Regine = 1 entry threshold tenperature

"in degrees F. \Wen the noving
'average over Lag days drops below this for the first tine (from Cctober -

Decenber), that and subsequent days are tagged as being in Regine 1.

m Th As Single ' The Reginme = 2 entry threshold tenperature

"in degress F. Wen the noving average of the previous Lag days goes
"above this for the first time (in January - June), that and subsequent
'days are tagged as being in Regine 2.

Dim Tcur As Single ' A holder for the current day's tenperature at the gage
strSQ As String

Tp As String 'Indicates the current Regine. |f Tp = "H' then are currently
'in Regime 2, if Tp = "L" then are currently in Regine 1.

00
33

m Tabl eNaneSeasons As String ' The nane of the table to which to output the
' Season/ Reginme information for this nodel. This is an output table only and

is not used by the program

'sets the table nane to output the seasonal / Reginme information to
Tabl eNameSeasons = Get Qut put Tabl eNane(t xt Wat er Shed. Val ue & " _SEASONS")
Del et eTabl eW t hout War ni ng ( Tabl eNanmeSeasons) 'deletes table if it exists

Set dbs

= Current Db

'Creates the season information output table

strSQ = "CREATE TABLE " & Tabl eNaneSeasons & " " &

This table has one record for each date in which the Regines / Seasons

changed for each gage.

"([ Gage] char(20), " & _

"[StartDate] Date, " &

"[ Season] char(10), " & _
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"[ Movi ngAver age] double, " & _
"PRI MARY KEY ([ Gage], [StartDate]));"

Debug. Print strSQ 'for debugging

Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e
dbs. Tabl eDef s. Refresh

' Deletes all records from SeasonBreakQutput, a table which

' records the daily reginmes for each gage. This table is used for
gueries that extract data fromthe simulation run.

strSQ = "DELETE * FROM SeasonBr eakQut put ;"

Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

Set rst = dbs. OpenRecor dset (" SeasonBreakQut put ")
Set rstBD = dbs. OpenRecor dset ( Tabl eNameSeasons)

The entry threshold to enter into Wnter / Lowinfiltration is
set -- it is only based on the values fromRegion 1
Tl = Regi meRegi onArray(1, 1).EntryThreshol dF

' The entry threshold to enter into Summer / High infiltration is
' set -- it is only based on the values from Region 1
Th = Regi meRegi onArray(2, 1).EntryThreshol dF

Lag = 30 'sets the lag time in days; noving averages of tenperature wll
"be cal cul ated back this nmany days

For G =1 To NunPreci pGages 'cycles through each Preci p Gage

D= StartDate 'starts at the first date of the sinulation

Tp ="

Do Wiile D <= EndDate 'loops until the end date of the sinmululation
Index = CLng(D - StartDate) 'sets the date offset
If (Index < Lag - 1) Then ' are not far enough along to take a noving

'average

Avg = 0

If GageArray(G 0).TAvgF > Th Then 'sets the initial Regine
'based on whether the tenperature on the 1st day of the run
'is greate than the Th, the entry threshold for Regine 2.

Tp = "H'
El se

Tp = "L"
End I f

If D= StartDate Then 'wites out a record to the season output
‘"table for the start date of the run for this gage

r st BD. AddNew
rstBD'[StartDate] = D
rstBD! [ Season] = Tp

rst BD! [ Movi ngAver age] = Avg
rstBD!' [ Gage] = Gagelist(Q
rst BD. Updat e

End |f
El se
Month = CLng(Format (D, "mm')) 'extracts the nonth nunmber fromthe date
Sum = 0
For K= 0 To Lag - 1 'adds up all the average tenperatures over the |ag

' period
Sum = Sum + GageArray(G Index - K).TAvgF

Next K
Avg = Sum/ Lag 'cal cul ates the noving average
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If ((Avg < Tl And Month >= 10 And Month <= 12) And Tp = "H') Then
"If this is true then were in Regine 2 (Tp = "H') and just
"transitioned into Regime 1 by the noving average tenperature

(Avg) dropping below the threshold tenperature TI.

Add a record to the season output table indicating the transition

r st BD. AddNew
rstBDI[StartDate] = D
rstBD [ Season] = "L"

rst BD [ Movi ngAver age] = Avg
rstBD [ Gage] = Gagelist(Q
rst BD. Updat e

Tp = "L"

El self (Avg > Th And Month >= 1 And Month <= 6 And Tp = "L") Then
"If this is true then were in Regine 1 (Tp = "L") and just
"transitioned into Regime 2 by the noving average tenperature
'(Avg) rising above the the threshold tenperature Th.

' Add a record ot the season output table indicating the transition

r st BD. AddNew
rstBD[StartDate] = D
rstBD [ Season] = "H'
rst BD! [ Movi ngAver age] = Avg
rstBD [ Gage] = Gagelist(Q
rst BD. Updat e
Tp = "H
End |f
End |f

If Tp = "H' Then 'Assign the regine for this gage and date offset (Index)
GageArray(G |Index).Regine = 2

El se
GageArray(G Index).Regine = 1

End |f

GageArray(G | ndex). MvingAverageF = Avg 'set the noving average in the gage
‘array

Add a record to the SeasonBreakQut put table for this date and gage,
indicating the regine.
rst. AddNew
rst![Season] =
rst![Date] = D
rst![TAverage] = GageArray(G, |ndex). TAvgF
rst! [ Movi ngAverage] = Avg
rst![Gage] = GagelList(Q
rst. Update
D=D+ 1 '"increnents the current date by 1

Tp

Loop
Next G
rst.d ose
rst BD. d ose
dbs. d ose

Exi t _Set SeasonBr eaks:
Exit Function

Err _Set SeasonBr eaks:
MsgBox Err. Description
Resune Exit_Set SeasonBreaks

End Function

Functi on DoesObj ect Exi st (Obj ect Type$, Obj ect Nane$)
"This function was copied froma Mcrosoft website
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"and was slightly nodified
On Error Resume Next

Di m Found_Qoj ect, Find_Object As String, ObjectNum As I|nteger
Di m DB As Dat abase, T As Tabl eDef

Dim Q As QueryDef, C As Container

Dim Msg As String

Found_(oject = -1

Set DB = CurrentDb

Sel ect Case bj ect Type$
Case "Tabl es"

Fi nd_Obj ect = DB. Tabl eDef s( Obj ect Nane$) . Nane

Case "Queries"

Fi nd_Qbj ect DB. Quer yDef s( Obj ect Nane$) . Nane

Case El se

I f ObjectType$ = "Forns" Then
Goj ect Num = 1
El self Object Type$ = "Mdul es" Then
oj ect Num = 2
El self Object Type$ = "Reports" Then
Coj ect Num = 4
El sel f bj ect Type$ = "Macros" Then
Cobj ect Num = 5
El se
Msg = "Chject Name """ & bjectType & """ is an invalid"
Msg = Msg & " argunent to function CbjectExists_20!"
MsgBox Msg, 16, "(ObjectExists_20"
Exit Function

End I f

Set C = DB. Cont ai ners(Qbj ect Nunm
Fi nd_Obj ect = C. Docunent s((hj ect Nane$) . Nane

End Sel ect

If BErr = 3265 O Find_Object ="" Then
Found_oject = ""

End |f

Doesbj ect Exi st = Found_Qbj ect

End Function

Private Sub Cal cOneDayFl ow( Row As Long, CurrentDate As Date, rst As DAO Recordset,
rst Qut put As DAO. Recordset)
' Cal cul ates one day of activity

Dim SubB As Long 'this will be the subbasin value in the for next |oop

Dim Preci pM As Double 'This is read fromthe precip record for the gage and date

'"The following variables are all set fromthe reginme that the watershed pertains to for the
date in question

Dim Potential Infil MPD As Doubl e

Di m Pot enti al PercMPD As Doubl e

Di m ETCoef As Doubl e

Di m Upper ZoneM As Doubl e

Di m Pot ent i al Soi | CapM As Doubl e

"The following are and/or internmediate values used in the this subroutine
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Infil M As Double

PercM As Doubl e

Soi | CapM As Doubl e ' Soil capacity; greater soil capacity

Soi | EvapM As Doubl e

Preci pOnDepOnRi ver MB As Doubl e 'Precipitation directly on depressions
"that intersect the river network (on river)

Preci pOnDepOff R verMB As Doubl e 'Precipitation directly on depressions
"that do not intersect the river network (off river)

DepSt or OnRi ver M8 As Doubl e ' Water storage of depressions on the river
DepStorOf f Rl ver M3 As Doubl e 'Water storage of depressions off the river
DepEvapOnRi ver M8 As Doubl e ' Evaporati on of depressions on the river
DepEvapOi f Ri ver M3 As Doubl e ' Evaporation of depressions off the river
DepAr eaFor EvapOnRi ver M2 As Doubl e ' Surface are of on river depressions
"when those depressions are full

DepAr eaFor EvapOf f Ri ver M As Doubl e ' Surface are of off river depressions
"when those depressions are full

Runof f ToDepSt or OnRi ver VB As Doubl e 'Runoff to on river depressions from
"their contributing area in the sane subbasin
"not including the depressional area itself

Runof f ToDepSt or OF f R ver M8 As Doubl e ' Runoff to off river depressions from
"their contributing area in the sane subbasin
"not including the depressional area itself

DSQut f | owOnRi ver M3 As Doubl e ' The outflow fromon river depressions to
't he downstream subbasin (or outlet) This outflowis caused by overtoppi ng
"except in the case of |akes which have a volune / outflow relationship

QutflowOrf Ri verMB As Double ' The outflow fromoff river depression to
"the on river depression in the sane subbasin.
'"This outflow is caused by overtoppi ng

Regi ne As Long ' The Regi me (Season), 1 or 2; each Gage has a particul ar
'Regime for each cal endar date, and each subbasin is assigned to a gage.

Regi on As Long ' The Regi on nunber as specified in the watersheds table,
"the region is set by Subbasin

DSSubB As Long ' The sequence nunmber of the subbasin downstream of the
"the current subbasin

Tot al Wat er EndCOf DayM3 As Doubl e ' Total water in the systemat the end of
"the day; includes all subbasins. Soil water is accounting as negative
'soil capacity -- for debuggi ne purposes only

TodaysDepEvapOnRi ver M8 As Double 'Day's total evaporation fromon river depressions
TodaysDepEvapOf f R ver M3 As Doubl e 'Day's total evaporation fromoff river depressions
TodaysETEvapM3 As Double 'Day's total volune of evapotranspirated water

TodaysPercMB As Double 'Day's total percolation volunme of water

TodaysPreci pM3 As Doubl e 'Days total precipitation volune

TodaysPercM As Doubl e ' Days percol ati on di stance; a wei ghted average

Tensi onZoneCapFrac As Doubl e ' Tensi on zone capacity fraction, set for

' each subwat er shed

ETTensi onZoneMul tiplier As Double 'The multiplier which may reduce
"ET due to soil dryness, set for each subwatershed

Runoff M As Doubl e 'Runoff in neters, set for each subwatershed
Soi | Capaci tyFraction As Double ' The fractional soil capacity, set
' by each subwat er shed

Movi ngAver ageF As Doubl e ' The novi ng average tenperate for the subbasin's
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'gage as determ ned in Set SeasonBr eaks

Di m H ghEntryThreshol dF As Doubl e ' The entry threshold to nove into the 2
"Regime (High infiltration) as set in the nodel's regine table; this is
'used to in the final days of Regine 1 to slowy increase the potenti al
‘infiltatration to provide a snooth transition to Reginme 2

Di m H ghPotential Infil MPD As Double ' The potential infiltration of the 2 Regine
"this is used to in the final days of Regime 1 to slowly increase the potenti al
"infiltatration to provide a snooth transition to Reginme 2

"Initialize various variables
Tot al Wat er EndCf DayMB8 = O#
TodaysDepEvapOnRi ver M3 = 0#
TodaysDepEvapOff Ri ver M3 = 0O
TodaysETEvapM3 = 0#
TodaysPercM3 = 0O#
TodaysPreci pM3 = 0#
TodaysPercM = 0#

Soi | Capaci tyFracti on = 0#

#

For SubB = 1 To NunSubBasins 'cycle through the subbasins starting upstream

I f ST(Row, SubB).SinulDate <> CurrentDate Then 'for debuggi ng
MsgBox "M smatch in Date in ST Array"”
End |f

"Wite inflowto table if this watershed is tagged for output
I f W5(SubB).Extral nfl ow ndex <> 0 Then
rst Ext ral nfl owTabl e( W5( SubB) . Ext r al nf| ow ndex) . AddNew
rst Ext ral nfl owTabl e( W5( SubB) . Ext ral nfl owl ndex) ! [ Dat €]
rst Ext ral nfl owTabl e( W5( SubB) . Ext r al nfl owl ndex) ! [ CVPD]
rst Ext ral nfl owTabl e( W5( SubB) . Ext r al nf| ow ndex) . Updat e
End If

Current Dat e
ST(Row, SubB). I nfl owvB

'The regi me nunber is determned for this gage and the current date

'Regimes are set seasonally according to the algorithmin the AssignRegi mes fucntion

'They are set seasonally for each gage. The follow ng equation | ooks up the gage
nunber for the current watershed

"And finds what regine is associated with that gage for the current date

Regi ne = GageArray(W5( SubB). VBGagel D, CurrentDate - StartDate).Reginme

Regi on W5( SubB) . Regi on

"All the regime variables are set
Potential Infil MPD = Regi meRegi onArray(Regi ne, Region).Infil MPD 'Looks up the maxi mum
infiltration for the current regine
If (Regime = 1) Then 'the foll owing snooths the increase in at the end of winter; also
af fects the begi nning of winter
H ghPotential Infil MPD = Regi neRegi onArray(2, Region).I|nfil MPD
Movi ngAver ageF = GageArray(W5( SubB) . VBGagel D, CurrentDate -
St art Dat e) . Movi ngAver ageF
Hi ghEnt ryThr eshol dF = Regi neRegi onArray(2, Region).EntryThreshol dF
I f Movi ngAverageF < Hi ghEntryThreshol dF And Movi ngAver ageF > 32# Then
Potential Infil MPD = Max(Hi ghPotential Infil MPD * ((Mvi ngAverageF - 32#) /
(Hi ghEntryThreshol dF - 32#)) ~ 2#, Potential I nfil MPD)
End |f
End |f
Pot ent i al Per cMPD = Regi neRegi onArray(Regi ne, Region).PercMPD ' Looks up the maxi num
percol ation rate the current regine
ETCoef = Regi meRegi onArray(Regi me, Region).ETCoef 'Looks up the EvapoTranspiration
coeffcient for the current regine
Upper ZoneM = Regi neRegi onArray(Regi ne, Regi on). Upper ZoneM ' Looks up the depth of the
upper zone for the current reginme
Pot ent i al Soi | CapM = Regi meRegi onArray( Regi me, Regi on). Potential Soi | CapM ' Looks up the
potential soil capacity for the current regine
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"Precipitation is determ ned
Preci pM = GageArray(W5(SubB) . VBGagel D, CLng(CurrentDate - StartDate)). SnoPl usRai nM

'Soil Capacity is set to its starting val ue
Soi | CapM = ST(Row, SubB). Start Soil CapM 'sets initial soil capacity
"Infiltration is determned; it is the mninmumof Precipitation, Potential
Infiltration, and the Starting soil
'capacity of the subbasin.
"Adjust potential infiltration rate based on soil saturationmas in HVS Soil Misture
Accounti ng
Potential Infil MPD = Potential Infil MPD * Soil CapM/ Potenti al Soi | CapM
If Preci pM > O# Then
InfilM= Mn(Preci pM Potentiallnfil MPD)
InfilM= Mn(InfilM ST(Row, SubB). Start Soil CapM
"An internediate soil capacity is calculated after infiltration but before
percol ation
Soi | CapM = Soil CapM - InfilM'starting capacity mnus infiltration

El se

InfilM= 0# '"no infiltration takes place if no precip
End I f
"Runoff fromthis subbasin's soil is calculated

'it is the excess of precip over infiltration tines non-depressional area) that goes
into it's own depressions is calcul ated
If (PrecipM> InfilM Then
Runof fM = PrecipM - InfilM
Runof f ToDepSt or OnRi ver M8 = Runof f M * W5( SubB) . W5Ar eaNonDepOnRi ver M2
Runof f ToDepSt or O f Ri ver VB = Runof f M * WS( SubB) . WBAr eaNonDepOf f Ri ver M2
El se
Runof f M = 0#
Runof f ToDepSt or OnRi ver MB = 0#
Runof f ToDepSt or O f Ri ver B = 0#
End |f

"Percolation is determined. Soil CapMrecal culated to include percolation
Pot ent i al Per cMPD = Regi neRegi onArray(Regi ne, Region).PercMPD ' Looks up the maxi num
percol ation for the reginme of the watershed
I f Soil CapM > Upper ZoneM Then 'no percol ation takes place because are not in the upper
zone
PercM = O# ' not hi ng happens
El sel f Soi |l CapM + Potenti al PercMPD < Upper ZoneM Then ' percol ation would still |eave
soi |l capacity in the upper zone
Soi | CapM = Soi | CapM + Potential PercMPD ' The Soil Capacity is increased by the
maxi mum per col ati on al | owed
PercM = Pot enti al Per cMPD
Else 'the only option left is that the starting soil capacity is in the upper zone, but
t he maxi mum percol ati on would take it bel ow the upper zone
PercM = Upper ZoneM - Soi | CapM
Soi | CapM = Upper ZoneM 't herefore only enough percolates for the Soil Capacity to
equal the upper zone limt
End If
' Add the subbasin's percolation volume to the day's total
TodaysPercMB = TodaysPercM3 + PercM * (WS( SubB) . WBAr eaNonDepOnRi ver M2 +
W5( SubB) . WsAr eaNonDepOf f Ri ver M2)

"Precipitation on the depressional area is calculated - the full depressional area is
used
If (Preci pM > 0#) Then
Preci pOnDepOnRi ver M8 = Preci pM * WS( SubB) . DepAr eaOnRi ver M2
Preci pOnDepO f Ri ver M3 = Preci pM* W5( SubB) . DepAreatd f Ri ver M2
El se 'no precipitation
Preci pOnDepOnRi ver MB = 0#
Preci pOnDepO f Ri ver B = 0#
End |f

"Add the precipitation on the various portions of the subbasin
'to the day's total precipitation
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TodaysPr eci pM3 = TodaysPreci pM3 + _
Preci pOnDepOnRi ver MB + Preci pOnDepOf Ri ver B + _
(WB( SubB) . WEAr eaNonDepOnRi ver M2 + W5( SubB) . WSAr eaNonDepOf f Ri ver M2) * Preci pM

'The precipitation is added to the depressional storage, along with starting val ue,
"inflow fromupstream and runoff cal cul ated above
If (Preci pM > 0#) Then
DepSt or OnRi ver M8 = ST(Row, SubB). Start DepSt or OnRi ver M8 + _
ST(Row, SubB). | nfl owmB + Runoff ToDepSt or OnRi ver M3 + Preci pOnDepOnRi ver M3
DepStorOf f R ver M8 = ST(Row, SubB). StartDepStorOffRiverM3d + _
Runof f ToDepSt or OF f Ri ver M3 + Preci pOnDepOf f Ri ver M3
El se 'no precipitation, just add upstreami nfl ow
DepSt or OnRi ver MB = ST(Row, SubB). Start DepSt or OnRi ver M3 + ST(Row, SubB). | nfl ow\B
DepStor O f R ver M8 = ST(Row, SubB). StartDepStor O fRi ver MB
End |f

I f WS(SubB).VBInputStream D > 0 Then 'If there is an input streamthis adds that inflow
DepSt or OnRi ver M8 = DepSt or OnRi ver M3 + _
I nput St r eam( W5( SubB) . VBI nput Stream D, CLng(CurrentDate - StartDate))
ST(Row, SubB).InflowMB8 = ST(Row, SubB).Inflow\B +
I nput St r eanm( W5( SubB) . VBI nput Streaml D, CLng(CurrentDate - StartDate))

End If

' Then evap off the soil. As water level drops soil capacity is increased

' Set TensionZoneCapFrac which is the fractional water capacity of the tension zone
(ten zone = Total Storage Potential - Upper Zone)

Soi | EvapM = -1# ' set this as negative for debuggi ng purposes; if still negative |ater,

it wasn't set as it should have been
| f Soil CapM > Upper ZoneM Then ' the upper zone is dry
Tensi onZoneCapFrac = (Soil CapM - Upper ZoneM [/ (Potential Soi | CapM - Upper ZoneM
| f Tensi onZoneCapFrac >= 0.5 Then
ETTensi onZoneMul tiplier = 1# - Tensi onZoneCapFrac
El sel f Tensi onZoneCapFrac <= 0.4 Then
ETTensi onZoneMul tiplier = 1# 'here the Fractional Tension Zone Capacity is
between 0.4 and 0.5
El se
ETTensi onZoneMul tiplier = (0.5 - TensionZoneCapFrac) * 0.5 + 0.5
I f Tensi onZoneCapFrac < 0.4 O Tensi onZoneCapFrac > 0.5 Then 'this is for
debuggi ng pur poses
MsgBox (" Tensi on Zone Capacity out of range. Stop and debug.")

End |f
End |f
Soi | EvapM = ETTensi onZoneMul tiplier * EvapArrayM CurrentDate - StartDate) * ETCoef
El se ' the upper zone has water and the tension zone is saturated -- the evaporation is

the full anount
Tensi onZoneCapFrac = 0#
ETTensi onZoneMul tiplier = 1#
Soi | EvapM = EvapArrayM CurrentDate - StartDate) * ETCoef
End |f

I f Soil EvapM < 0# Then ' a check for debuggi ng purposes
MsgBox ("Soil Evap Not set. Debug Code")
End If

update the soil capacity based on the evaporation that was just cal cul ated
I f Soil CapM + Soi | EvapM > Pot enti al Soi | CapM Then ' evaporati on woul d take water |evel
bel ow the soil capacity

Soi | EvapM = Potenti al Soi | CapM - Soi | CapM ' set evaporation to just dry out the soil
Soi | CapM = Potenti al Soil CapM 'reset the Soil Capacity to potential soil capacity

El se '"the full evaporation takes place since there is enough soil capacity
Soi | CapM = Soi | CapM + Soi | EvapM

End |f

I f Soil EvapM < 0# Then 'for debuggi ng purposes
MsgBox ("Soil Evap is negative. Stop program and debug.")
End |f



TodaysETEvapM3 = TodaysETEvapM3 + Soi |l EvapM * _
(WB( SubB) . WEAr eaNonDepOnRi ver M2 + W5( SubB) . WSAr eaNonDepOf f Ri ver M2)

Find the surface area to evap off of in the ON river depressions
I f WS(SubB). DepVol OnRi ver M3 = 0# Then 'if there is no depressional volune avail able
then evap. is zero
DepAr eaFor EvapOnRi ver M2 = 0O#
El self DepStorOnRi verM3 = 0# Then 'if no water in depression then evap area is zero
DepAr eaFor EvapOnRi ver M2 = 0#
El sel f DepStor OnRi ver M3 > W5( SubB) . DepVol OnRi ver M3 Then 'is al ready overtopped
DepAr eaFor EvapOnRi ver M2 = W5( SubB) . DepAr eaOnRi ver M2
El se 'This is the algorithmfor setting the depressional area to evap off of
DepAr eaFor EvapOnRi ver M2 = Sqr ( DepSt or OnRi ver M3 / W5( SubB) . DepVol OnRi ver M3) *
W5( SubB) . DepAr eaOnRi ver M2
End |f

If (W5(SubB).Lakel D <> 0) Then 'There is a | ake here; nust override the depressional
area for evaporation
DepAr eaFor EvapOnRi ver M2 = LakeTabl e( W5( SubB) . Lakel D,
Get LakeTabl eRow W5( SubB) . Lakel D, DepSt or OnRi ver MB) ) . Ar eaM2
| f DepAreaFor EvapOnRi ver M2 > WS( SubB) . DepAreaOnRi ver M Then 'If area exceeds area
given in watershed table
DepAr eaFor EvapOnRi ver M2 = W5( SubB) . DepAreaOnRi verM2 'then area is set to
maxi mum regardl ess of what the | ake table says
End If
End | f

Find the surface area to evap off of in the OFF river depressions
I f WS(SubB). DepVol O fRi verM3 = O# Then 'if there is no depressional volune avail able
then evap. is zero
DepAr eaFor EvapOf f Ri ver M = 0#
El self DepStorOfRiverM3d = O# Then 'if no water in depression then evap area is zero
DepAr eaFor EvapOf f Ri ver M2 = 0#
El sel f DepStor O fRi ver M8 > W5( SubB) . DepVol O f Ri ver M8 Then 'is al ready overtopped
DepAr eaFor EvapOf f Ri ver M = W5( SubB) . DepAr eaOf f Ri ver M2
Else 'This is the algorithmfor setting the depressional area to evap off of
DepAr eaFor EvapOf f Ri ver M = Sqgr (DepStor O f Ri ver M8 / WS( SubB) . DepVol O f Ri ver MB) *
W5( SubB) . DepAr ead™ f Ri ver M2
End |f

' Evaporate the water fromthe depressions ON Rl VER
| f DepAreaFor EvapOnRi ver M > 0# Then
DepEvapOnRi ver M8 = DepAr eaFor EvapOnRi ver M2 * EvapArrayM CurrentDate - StartDate)
DepSt or OnRi ver M8 = DepSt or OnRi ver M3 - DepEvapOnRi ver M3
| f DepEvapOnRi ver M3 > DepStor OnRi ver MB Then 'everything in the depression
evapor at es away
DepEvapOnRi ver MB
DepSt or OnRi ver M8

DepSt or OnRi ver M3 ' sets new evapor ation vol une
O# 'zeros out the depressional storage

End If
El se

DepEvapOnRi ver M8 = 0#
End If

Evaporate the water fromthe depressions OFF Rl VER
| f DepAreaFor EvapOf f Ri ver M > 0# Then

DepEvapOi f Ri ver M8 = DepAr eaFor EvapO f Ri ver M * EvapArrayM CurrentDate - StartDate)

DepStorOff Rl ver M8 = DepStor O f R ver M3 - DepEvapOf f Ri ver MB

| f DepEvapOffRiverMB > DepStor O fRi ver M3 Then 'everything in the depression

evapor at es away

DepEvapOi f Ri ver M3
DepStor O f Ri ver M3

DepStorOF f Ri ver M3 ' sets new evapor ation vol une
O# 'zeros out the depressional storage

End |f
El se

DepEvapOff Ri ver MB = O#
End |f

"Increnents the day's evaporation volune totals
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TodaysDepEvapOnRi ver MB = TodaysDepEvapOnR ver M3 + DepEvapOnRi ver M3
TodaysDepEvapOf f R ver M3 = TodaysDepEvapOi f Ri ver M8 + DepEvapOf f Ri ver M3

DSCut f | owOnRi ver M8 = O#
QutflowdfR ver M3 = O#

"Runoff fromthe off River depressions to the ON River Depressions
"in the sanme subbasin if they are overfl ow ng
I f DepStorOFfRiver M8 > W5(SubB). DepVol O f Ri ver M8 Then 'the depression has overfl owed
Qutfl owsF f Ri ver MB DepStor O f Ri ver M8 - WS( SubB) . DepVol OF f Ri ver M3
Qutfl owsr f Ri ver MB Mn(QutflowOfRi verM3, DepStorOffRiverM3) 'flow cannot exceed
depr essi onal storage
DepSt or OnRi ver VB = DepSt or OnRi ver M8 + Qutfl owOf f Ri ver M3
DepStor O f R ver M8 = WB( SubB) . DepVol OF f Rl ver M3 ' Sets depressional storage equal to
t he maxi mum
El se
Qutfl owdr f R ver M3 = O#
End |f

"Initialize variable
DSCut f | owOnRi ver MB = 0#
Then runoff fromthe on ON river depressions to downstream depressions if it is
overfl ow ng
| f DepStorOnRi ver M3 > W5( SubB) . DepVol OnRi ver M3 Then 'the depression has overfl owed;
sent the water downstream
DSSubB = W5( SubB) . DSSubBSeq ' This is the identifier of the downstream subbasin
DSQut f | owOnRi ver M3 = DepSt or OnRi ver M3 - WS5( SubB) . DepVol OnRi ver M3
If (W5(SubB).Lakel D <> 0) Then 'There is a | ake here; nust reset flow based on
vol une
DSQut f | owOnRi ver M3 = LakeTabl e( W5( SubB) . Lakel D,
Get LakeTabl eRow W5( SubB) . Lakel D, DepSt or OnRi ver MB) ) . FI owmVBPD
DSQut f | owOnRi ver M3 = M n( DSCut f| owOnRi ver M3, DepSt or OnRi ver MB) ' fl ow cannot exceed
depressi onal storage
End I f
'The following adds the outflow fromthis Subbasin to the inflow fromthe
downst r eam subbasi n
'Send the anpunt of flow that appears downstream on the sane day
ST((Row) Mod STArrayDi ml, DSSubB).InflowMB = _
ST((Row) Mbd STArrayDi nl, DSSubB).|nfl owM8 + DSCutfl owOnRi ver M3 *
Regi neRegi onArray( Regi ne, Regi on). TodaysFracti onal Fl ow
'Send the anount of flow that appears downstramon the follow ng day
ST((Row + 1) Mbd STArrayDi nl, DSSubB).InflowM3 = _
ST((Row + 1) Mbd STArrayD ni, DSSubB).|nflowV8 + DSQut fl owOnRi ver M3 *
Regi nreRegi onArray( Regi ne, Regi on). Next DayFracti onal Fl ow
I f (W5(SubB).Lakel D = 0) Then
DepSt or OnRi ver MB = W5( SubB) . DepVol OnRi ver MB ' Sets depressi onal storage equal
to the maxi mum
Else 'this is a |lake, reduce depressional storage by the outfl ow anount
DepSt or OnRi ver M8 = DepSt or OnRi ver M3 - DSCut f | owOnRi ver MB
End If
El se
DSCut f | owOnRi ver MB = O#
End |f

I f WS(SubB). ExtraCutfl owl ndex <> 0 Then
rst Ext raQut f | owTabl e( W5( SubB) . Ext r aCut f | ow ndex) . AddNew
rst Ext raQut f | owTabl e( W5( SubB) . Ext raQut f| om ndex) ! [ Date] = CurrentDate
rst Ext raQut f | owTabl e( W5( SubB) . Ext raCut f| om ndex) ! [ CMPD] = DSCut f | owOnRi ver M3
rst Ext raQut f | owTabl e( W5( SubB) . Ext raCut f | ow ndex) . Updat e
End |f

The foll owi ng adds the Soil Capacity of this subwatershed tines it's fraction of the
total non-depressional area
Wien sunmed over entire watershed, Soil CapacityFraction is the weighted average of
the soil capacity of the watershed
Soi | Capaci tyFracti on = Soil CapacityFraction + (Soil CapM/ Potential Soi | CapM *
W5( SubB) . WBAr eaNonDepFr act i onOf Tot al
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"Prepare the ST Array for this subwatershed for the foll ow ng day

ST((Row + 1) Mod STArrayD nil, SubB). Start DepSt or OnRi ver M3 = DepSt or OnRi ver M3
ST((Row + 1) Mod STArrayDi nil, SubB). StartDepStorOffRi ver M3 = DepStor O f Ri ver M3

ST((Row + 1) Mod STArrayDi ml, SubB). Start Soil CapM = Soi | CapM

If InfilM< O# O PercM< 0# O Soil CapM > Pot enti al Soi | CapM Then
MsgBox (" Prohi bited val ues being found -- break program and debug")

End |f

"Increase the total water storage

Tot al Wat er EndCf DayM3 = Tot al Wat er EndCf DayM3 + DepSt or OnRi ver VB + DepStor O f Ri ver M3

"Wite out the trace record to the table if LongTrace button is set
"used for debugging
I f LongTrace. Val ue = True Then
Wth rst
. AddNew
I[Date] = CurrentDate
I'[ SubBSeq] = SubB
| [ DSSubBSeq] = WS( SubB) . DSSubBSeq
! [ Regi mre] = Regi ne
I[PotentialInfil MPD] = Potentiallnfil MPD
[ Potential PercMPD] = Potential Per cMPD
I [ ETCoef] = ETCoef
I'[ Upper ZoneM = Upper ZoneM
I'[Potential Soi | CapM = Potenti al Soi | CapM
I'[Preci pM = Preci pM
'[InfilM = InfilM
I'[PercM = PercM
I[StartSoil CapM = ST(Row, SubB). Start Soi |l CapM
! [ EndSoi | CapM = Soi | CapM
I'[ Soi | EvapM = Soi | EvapM
I'[ EndSoi | CapM = Soi | CapM
'[InflowmB] = ST(Row, SubB).Infl owmvB
I[StartDepStor OnRi ver M3] = ST(Row, SubB). StartDepStor OnRi ver MB
I[StartDepStor O f Ri ver MB] = ST(Row, SubB). StartDepStorOffRi ver M3
I'[ Preci pOnDepOnRi ver M3] = Preci pOnDepOnRi ver M3
I'[Preci pOnDepOf f Ri ver M3] = Preci pOnDepOf f Ri ver MB
' [ Runof f ToDepSt or OnRi ver M3] = Runof f ToDepSt or OnRi ver M3
I'[ Runof f ToDepSt or O f R ver M3] = Runof f ToDepSt or O f Ri ver MB
| [ DepEvapOnRi ver M3] = DepEvapOnRi ver M3
| [ DepEvapOF f Ri ver M3] = DepEvapO f Ri ver M3
I [ EndDepSt or OnRi ver M3] = DepSt or OnRi ver M3
I [ EndDepSt or Of f Ri ver M3] = DepStor O f Ri ver M3
! [ DepAr eaFor EvapOnRi ver M2] = DepAr eaFor EvapOnRi ver M2
! [ DepAr eaFor EvapOf f Ri ver M2] = DepAr eaFor EvapOf f Ri ver M2
I [ DSQut f| owOnRi ver MB] = DSCut f | owOnRi ver M3
I[OQutflowOF fRi verM3] = Qutfl owf fRi ver M3
. Updat e
End Wth

End I f
Next SubB

"Wite out the outlet flowif the LongTrace button is on
'for debuggi ng
I f LongTrace. Val ue = True Then
Wth rst
. AddNew
![Date] = CurrentDate
[ SubBSeq] =0
'TInflowMB] = ST(Row, 0).Infl ow\B
. Updat e
End Wth
End If
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"Wite out the results to the Sinmul Qutput table
Wth rstQutput

. AddNew
![Date] = CQurrentDate
'[CGWwD] = ST(Row, 0).Inflow\B

Total QutletQutfl owvB = Total QutletQutfl owMd + ST(Row, O0).Infl owVB

I[StorageVol Util] = Total Wat er EndOf DayM3 / (Tot al | nt act DepSt or OnRi ver MB +
Total I ntact DepSt or O f Ri ver M3)

I'[ Soi | Capaci tyFraction] = Soil CapacityFraction

I'[ Preci pM3] = TodaysPreci pM3

[ Lost TOETMB] = TodaysETEvapM3

I'[ Lost ToEvapM3] = TodaysDepEvapOnRi ver M3 + TodaysDepEvapO f Ri ver M3

I'[ Lost ToPercM3] = TodaysPercM3

. Updat e
End Wth

Exi t _Cal cOneDayFl ow
Exit Sub

Err _Cal cOneDayFl ow:
MsgBox Err. Description
Resune Exit_Cal cOneDayFl ow
End Sub

Sub Creat eCut put Tabl e()
"This creates the output table for the nodel; copied fromthe Sinmul Qutput table
'The table is naned according the wateshed, sinmulation, and restoration
"l evel as set in the function GetCQutput Tabl eNane

Di m dbs As DAOQ. Dat abase
Di m qdf As DAQO. Quer yDef

Di midx As DAO. | ndex

Di mtdf As DAO. Tabl eDef
Dimfldlndex As DAO Field
DimstrSQ As String

Di m Qut put Tabl eNanme As String

Qut put Tabl eName = Get Qut put Tabl eNane(t xt Wt er Shed. Val ue)
Set dbs = CurrentDb
Del et eTabl eW t hout War ni ng ( Qut put Tabl eNane)

strSQ = "SELECT * INTO " & Qutput Tabl eNanme & " FROM Si nul Qut put ORDER BY Date;"
Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e

Set tdf dbs. Tabl eDef s( Qut put Tabl eNamne)

Set idx tdf . Creat el ndex(" Pri maryKey")

Set fldlndex = idx.CreateField("Date", dbDate)
i dx. Fi el ds. Append f1 dl ndex

idx.Primary = True

tdf. I ndexes. Append i dx

dbs. Tabl eDef s. Refresh

dbs. d ose
End Sub

Functi on Get Qut put Tabl eNanme( Pr ef i xName)
‘returns the output table name based on watershed, sinulation, and restoration |evel
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Get Qut put Tabl eNane = "OQUTPUT_" & PrefixName & "_" & txtSinulation.Value & "_" &
t xt Restorati onLevel . Val ue

End Function

Functi on Get | nfl owTabl eNanme( Prefi xName)
‘returns the inflow table nane based on watershed, sinulation, and restoration | evel

Get I nfl owTabl eNane = "I NFLONV" & PrefixName & "_" & txtSinulation.Value & "_" &
t Xt Restorati onLevel . Val ue

End Function

Functi on Get Qut fl owTabl eNane(Prefi xNanme)
'returns the output table name based on watershed, sinulation, and restoration |evel

Get Qut f | owTabl eName = "OQUTFLOW" & PrefixNane & "_" & txtSinmulation.Value & "_" &
t xt Restorati onLevel . Val ue

End Function

Private Sub InitializeExternal Vari abl es()
"Initializes all external variables

ReDi m Extral nfl owTabl e(25) As String

ReDi m r st Extral nf | owTabl e(25) As DAQO. Recor dset
ReDi m ExtraCut f| owTabl e(25) As String

ReDi m r st Ext raQut f | owTabl e(25) As DAO. Recor dset

NunPr eci pGages = 0

NurmRegi ons = 0

Longest LakeTabl eSi ze = 0
STArrayDimL = 0

Si nul Days = 0

NunSubBasi ns = 0

Tot al I nt act DepSt or OnRi ver M3 = 0#
Total I ntact DepStor O f Ri ver M3 = 0O#
Tot al NonDepAr eaOnRi ver M2 = O#
Tot al NonDepAr eaOf f Ri ver M2 = 0#
Total QutletQutfl owvB = O#
NunExtral nfl owTabl es = 0
NunExtraCut f | owTabl es = 0

Model WshedTable = ""

Model BaseCaseWshedTable = ""

Model Ri ver Table = ""

Model Regi neTable = ""

StartDate = 0

EndDate = 0

RestorationTransitionDate = #10/1/2002# 'the date at which the restoration
'scenarios take effect

End Sub
Private Sub GetlLakes()
‘retrieves the | akes table into the LakeTable() array

Di m dbs As DAO. Dat abase

Di m rst LakeLi st As DAO. Recor dset

Di m rst LakeTabl e As DAQO. Recordset

DimstrSQ As String

Di m Qut put Tabl eNane As String

Di m Tabl eRow As | nt eger

Di m NunLakes As Long ' The nunber of lakes in the | akes table
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Longest LakeTabl eSi ze = 0
Set dbs = CurrentDb

strSQL = "SELECT Lakel D, Count (Lakes. Lakel D) AS Count Of Lakel D FROM Lakes G oup BY Lakel D
ORDER BY Lakel O; "
Set rstlLakeLi st = dbs. OpenRecordset (strSQ.)
rstLakelLi st. Movelast
NunmLakes = rst LakelLi st. Recor dCount
If NumLakes <> rstlLakeList![Lakel D] Then
MsgBox ("Lakes out of sequence. Start with 1 and nunber continuously.")
End |f
rstLakeLi st. MoveFi r st
If rstlLakelList![Lakel D] <> 1 Then
MsgBox ("Lakes out of sequence. First Lake nmust have ID of 1")
End If

Do Until rstLakelList.ECF
Longest LakeTabl eSi ze = Max(Longest LakeTabl eSi ze, rstLakeLi st![ Count O Lakel D))
rst LakeLi st. MoveNext

Loop

r st LakeLi st. MoveFi r st

ReDi m LakeTabl e( NunLakes, LongestlLakeTableSize + 1) 'dinensions it up to the biggest table
on the list

Do Until rstLakelList.ECF
strSQ = "SELECT * FROM Lakes WHERE ((LakelD) = " & rstlLakelList![LakelD & ") ORDER BY
1D "
Debug. Print strSQ
Set rstlLakeTabl e = dbs. OpenRecor dset (str SQL)
rst LakeTabl e. MoveFi r st
Tabl eRow = 1
Do Until rstLakeTabl e. EOF
LakeTabl e(rst LakeTabl e! [ Lakel D], Tabl eRow) . Vol umeM3 = rstLakeTabl e! [ Vol uneMs]
LakeTabl e(rst LakeTabl e! [ Lakel D], Tabl eRow) . AreaM2 = rstLakeTabl e! [ AreaM?]
LakeTabl e(rst LakeTabl e! [ Lakel D], Tabl eRow) . Fl owmMBPD = rst LakeTabl e! [ Fl owiVBPD]
Tabl eRow = Tabl eRow + 1
rst LakeTabl e. MoveNext
Loop
rstLakeTabl e. Cl ose
rstLakeLi st. MoveNext
Loop

rst LakeLi st. d ose
dbs. d ose

End Sub
Functi on Get LakeTabl eRow( Lakel D As | nteger, Vol umeM3 As Doubl e)

Di m Row As | nt eger

For Row = 1 To LongestLakeTabl eSize + 1 'Cycles to the upper bound the Rows in LakeTabl e
I f LakeTabl e(Lakel D, Row). Vol uneM8 > Vol uneM3 Then 'you' ve passed the row you wanted to
got to
Cet LakeTabl eRow = Max(1, Row - 1)
Exit Function
End I f
If Row > 1 And LakeTabl e(Lakel D, Row). Vol uneM3 = 0# Then 'you've gone past the end of
the table
Cet LakeTabl eRow = Row - 1
Exit Function
End |f

Next
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End Function

Private Sub CreateMdel _Cick()
'Creates a base nodel for the sinulation programbased on five
"exported tables fromArcView / HEC GeoHVS

w)
3
o
o
»

As DAQ. Dat abase
DAQ. Recor dset
DAQ. Tabl eDef
DAQ. Fi el d

DAO. Quer yDef

m i dx As DAO. | ndex

m fl dl ndex As DAQO Field
mstrSQ As String

As
As
As
As

| rpDepTabl e As String

| mpPour Poi nt WAt er ShedTabl e As String
| mpPour Poi nt Locati onTabl e As String
| npWat er ShedTabl e As String

| npRi ver Tabl e As String

I mpPrefix As String

vivivivivivigvivivivivivie]

333333

MsgBox ("Warning: This will w pe out any existing nodel for this watershed. OCntrl-Break to
Cancel . ")

Set dbs = CurrentDb
I mpPrefix = "I MP_" & txtWaterShed. Value & "_"

' Establ i shes the names of the 5 inported ArcVi ew tabl es based on the nodel
"nane and the restoration |evel

'"The 1st table is the depression table, which also has affixed to its

"name the restoration |level since the restoration levels affects the depression
' categories (DepTypel23)

| mpDepTabl e = I nmpPrefix & "DEPTABLE" & "_" & txtRestorationLevel. Val ue
'The 2nd table is the the pour point watershed theme (which has had all
" depressions intact and drained trinmed out of it. It provides infornmation

'regarding the total contributing area of each depression, excluding the depression
"itself and excl uding other depressions intact or drained.

| mpPour Poi nt Wat er ShedTabl e = | npPrefix & "PPO NTWSHEDS"

"The 3rd table is fromthe pour points thene, it gives the pour point |ocations
"in terns of PolylD by Wshid (watershed |D)

| mpPour Poi nt Locati onTabl e = | npPrefix & "PPO NTLOCATI ONS"

"The 4th table is the watershed table from HEC- GeoHVS. |t has the Wshid
"(watershed ID) field, and the precipitati on gage and regi on assi gnnent for
'each wat ershed.

| npWat er ShedTabl e = I npPrefix & "WSHEDS"

"The 5th table is the river table from HEC GeoHVS, which gives provides
'sequencing information for the watersheds.

I mpRi ver Tabl e = InpPrefix & "Rl VER'

"The following 5 statenents delete the tenporary tables where the inported
"tables will be copied to.

Del et eTabl eW t hout Warni ng (" TEMP_| MP_DEPTABLE")

Del et eTabl eWt hout ar ni ng (" TEMP_I MP_PPO NTWSHEDS" )

Del et eTabl eW t hout War ni ng (" TEMP_I MP_PPQO NTLOCATI ONS")

Del et eTabl eW t hout War ni ng (" TEMP_I MP_WSHEDS")

Del et eTabl eWt hout arni ng (" TEMP_I MP_RI VER")

"Puts the depression table for the nbdel into a tenporary table
strSQ = "SELECT * | NTO TEMP_| M°_DEPTABLE FROM " & | npDepTable & ";"
Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

dbs. Tabl eDef s. Refresh

"Puts the pour points watersheds table into a tenporary table.
strSQ = "SELECT * | NTO TEMP_I MP_PPO NTWSHEDS FROM " & | npPour Poi nt Wt er ShedTable & ";"
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Set qdf = dbs. CreateQueryDef("", strSQ)
gdf . Execut e
dbs. Tabl eDef s. Refresh

"Puts the pour point locations into a tenporary table.

strSQL = "SELECT * | NTO TEMP_I MP_PPO NTLOCATI ONS FROM " & | npPour Poi nt Locati onTable & ";"
Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

dbs. Tabl eDef s. Refresh

'"Puts the nodel's inported watersheds into a tenporary table.

strSQ = "SELECT * | NTO TEMP_| MP_WSHEDS FROM " & | npWat er ShedTable & ";"
Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

dbs. Tabl eDef s. Refresh

"Puts the nodel's river table into a tenporary table

strSQ = "SELECT * | NTO TEMP_I M°_RIVER FROM " & I npRiverTable & ";"
Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

dbs. Tabl eDef s. Refresh

Cal |l Set Model Tabl eNanes 'sets all the table nanes for the nodel
'e.g. those beginning with "MODEL_"

'Deletes the nodel's watershed table if it already exists
Del et eTabl eWt hWar ni ng (Model WshedTabl e)

"The followi ng del etes the nodel River table and Reginme Table if is the
"original setup (e.g. restoration level "A") of the nodel.
If txtRestorationLevel.Value = "A" Then
Del et eTabl eW t h\War ni ng ( Model Ri ver Tabl e)
Del et eTabl eW t hWar ni ng ( Mbdel Regi meTabl e)
End If

"The following, until "dbs. Tabl eDefs. Refresh," creates the nodel
'wat ershed tabl e

Set tdf = dbs. CreateTabl eDef (Mbdel WshedTabl e)

Set fld = tdf. CreateFiel d("SubBSeq", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("Wshid", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("DSSubBSeq", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("Preci pGage", dbText, 12)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("Region", dblLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateField("InitWaterM3", dbSingle)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("I nput StreaniTabl e", dbText, 12)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("Lakel D', dblnteger)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateField("Extralnflow D', dbText, 12)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateField("ExtraQutflowl D', dbText, 12)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("WSAr eaM2NonDep", dbSi ngl e)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("DepVol M3", dbSi ngl e)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("DepAreaM", dbSingle)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("WSAr eaNonDepOnRi ver M2", dbSi ngl e)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("DepVol OnRi ver M3", dbSi ngl e)

42



tdf.

Fi el ds. Append fld

Set fld = tdf. CreateFiel d("DepAreaOnR ver ", dbSi ngl e)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("WAreaNonDepOf f Ri ver ", dbSi ngl e)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("DepVol O f R ver M3", dbSi ngl e)
tdf. Fields. Append fld

Set fld = tdf. CreateFiel d("DepAread fR ver ", dbSingl e)
tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("NunDeps", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("NunmDepsOnRi ver", dbLong)

tdf. Fields. Append fld

Set fld = tdf. CreateFiel d("NunDepsOifRi ver", dblLong)
tdf. Fields. Append fld

Set idx = tdf.Createl ndex("PrimaryKey")

Set fldlndex = idx.CreateField("SubBSeq", dbLong)

i dx. Fi el ds. Append f1l dl ndex

idx.Primary = True

tdf . I ndexes. Append i dx

dbs. Tabl eDef s. Append t df

dbs. Tabl eDef s. Refresh

If txtRestorationLevel.Value = "A" Then ' Creates regine and river tables

"for the original nodel setup e,g. restoration |evel "A"
Del et eTabl eWt hout Warning ("RIVER') 'deletes the tenporaty RIVER table

Copi es the nodel's Inported R ver table in RIVER
strSQ. = "SELECT * INTO RIVER FROM " & I mpRiverTable & ";"
Set qdf = dbs. CreateQueryDef ("", strSQ)
qdf . Execut e
dbs. Tabl eDef s. Refresh

Set tdf = dbs. Tabl eDef s("RI VER')

' Adds several fields to the River table

'The Layer field is the distance in river links fromthe outlet
' The SubBSeq is the sequencing that will be used for the watershed
"table.

' DSSubBSeq i s the downstream subbasi n sequence nunber
"DistFronOutMis not used at this tine

Set fld = tdf.CreateFi el d("Layer", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFiel d("SubBSeq", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf. CreateFi el d("DSSubBSeq", dbLong)

tdf. Fiel ds. Append fld

Set fld = tdf.CreateFi el d("Di stFromout M, dbDoubl e)

tdf. Fields. Append fld

dbs. Tabl eDef s. Refresh

'"The followi ng function takes the to and from nodes in the

"RIVER tabl e and assigns values to Layer, SubBSeq, and DSSubSeq
"Such that all the segenents are sequenced properly, and so that
"and wat ershed with a certain SubBSeq nunber is guaranteed not to
'be downstream of any watershed with a higher SubBSeq. That is, the
'l ower SubBSeq nunbers correspond to the npbst upstream wat er sheds
Cal |l SequenceRi ver_d i ck

' Takes the date fromthe R VER table and copies it into the
"model ''s river table.

strSQ. = "SELECT * INTO" & Model RiverTable & " FROM RI VER; "
Set qdf = dbs. CreateQueryDef ("", strSQ)

qdf . Execut e

dbs. Tabl eDef s. Refresh



'"Creates a default reginme table for the nodel using the table

' Regi mesTenpl ate as a source

strSQ = "SELECT * INTO " & Model Regi neTable & " FROM Regi nesTenpl ate; "
Set qdf = dbs. CreateQueryDef ("", strSQ)

qdf . Execut e

dbs. Tabl eDef s. Refresh

End If

'Creates the watersheds for the watersheds table using the sequencing

"information previously calculated which is nowin the nodel river table

"This query fills the SubBSeq and DSSubBSeq fields only

strSQ = "INSERT I NTO " & Model WhedTable & " ( SubBSeq, DSSubBSeq ) " &
"SELECT SubBSeq, DSSubBSeq FROM " & Model Ri ver Table & ";"

Set qdf = dbs. CreateQueryDef ("", strSQ)

Debug. Print strSQ

dbs. QueryDef s. Refresh

gdf . Execut e

' Updat es the Wshid of the npbdel watershed table based on the SubBSeq / Whid

"rel ationship which appears in the nodel river table.

strSQL = "UPDATE " & Model WshedTable & " INNER JON " & Model RiverTable & _
" ON" & Model WhedTable & ".SubBSeq = " & Mddel RiverTable & ".SubBSeq SET " & _
Model WshedTable & ".Wshid = " & Model RiverTable & ".[Wshid];"

Set qdf = dbs. CreateQueryDef("", strSQ)

dbs. QueryDef s. Refresh

gdf . Execut e

'Del etes the tenporary watershed table

Del et eTabl eW t hout War ni ng (" TEMP_MODEL_WSHEDS")

"Creates a tenporary watershed table using the information currently in
"the nodel's watershed table: the SubBSeq, DSSubBSeq, and Wshid, as well
‘as nunerous other fields with no data

strSQ = "SELECT * | NTO TEMP_MODEL_WSHEDS FROM " & Model WhedTable & ";"
Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

dbs. Tabl eDef s. Refresh

Fi nds the areas of Non Type 1 depressions in the watershed
Del et eQuer yW t hout ar ni ng (" Tenp@Q\onTypelArea")
strSQ = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, Sun{TEMP_| MP_DEPTABLE. AREA_M2) AS SunCf AREA_ M2
" &

"FROM ( TEMP_MODEL_WSHEDS | NNER JO N TEMP_I MP_PPO NTLOCATI ONS ON
TEMP_MODEL_WSHEDS. Wshi d = TEMP_I MP_PPO NTLOCATI ONS. WSHI D) | NNER JO N TEMP_I MP_DEPTABLE ON
TEMP_| MP_PPOl NTLOCATI ONS. POLYI D = TEMP_| MP_DEPTABLE. POLYID " & _

"GROUP BY TEMP_MODEL_WSHEDS. SubBSeq, TEMP_| MP_DEPTABLE. DEPTYPE123 " & _

"HAVI NG (( ( TEMP_I MP_DEPTABLE. DEPTYPE123) <>1) ) ; "

Set qdf = dbs. CreateQueryDef (" TenpQonTypelArea", strSQ)
dbs. QueryDef s. Refresh

" Finds Soil (contributing) each watershed
Del et eQuer yW t hout Var ni ng (" TenpQSoi | Areas")
strSQ = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, Sun{ TEMP_| MP_PPO NTWSHEDS. AREA M2) AS
Soil AreaM " & _
"FROM ( TEMP_I MP_PPO NTWSHEDS | NNER JO N TEMP_I MP_PPOI NTLOCATI ONS ON
TEMP_| MP_PPQOl NTWSHEDS. POLYI D = TEMP_| MP_PPO NTLOCATI ONS. POLYI D) | NNER JO N
TEMP_MODEL_WSHEDS ON TEMP_I MP_PPQ NTLOCATI ONS. WeHI D = TEMP_MODEL_WSHEDS. Wshi d " & _
" GROUP BY TEMP_MODEL_WSHEDS. SubBSeq; "
Set qdf = dbs. CreateQueryDef (" TenpQSoi | Areas", strSQ)
dbs. QueryDef s. Refresh

Unions the Contributing areas (soils) with the Non Type 1 depressions to create total
contributing area
Del et eQuer yW t hout ar ni ng (" TenpQUni onNonTypelArea")
strSQ = "SELECT ALL * FROM TenpQSoi | Areas UNI ON ALL SELECT ALL * FROM Tenp@\onTypelArea;"
Set qdf = dbs. CreateQueryDef (" TenmrpQUni onNonTypelArea", strSQ)
dbs. QueryDef s. Refresh



' Wites out the total contributing area to a Sub Basin
Del et eTabl eW t hout War ni ng (" TEMP_TOTALNONTYPELAREA")
strSQ = "SELECT SubBSeq, Sun{Soil AreaM2) AS Sun®X Soi |l AreaM2 | NTO TEMP_TOTALNONTYPELAREA "
&
"FROM TempQUni onNonTypelArea " & _
"GROUP BY SubBSeq " & _
" ORDER BY SubBSeq; "
Set qdf = dbs. CreateQueryDef("", strSQ)
gdf . Execut e
dbs. Tabl eDef s. Refresh

Creates a query that determines the Soil contributing areas, classified by INTERRIV =
True or Fal se
Del et eQuer yW t hout War ni ng (" TenpQSoi | AreasByl nterRi v")
strSQ = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, Sun{ TEMP_I MP_PPO NTWSHEDS. AREA_M2) AS
Soi | AreaM2, TEMP_I MP_DEPTABLE. I NTERRI V " &
" FROM ( ( TEMP_I MP_PPOI NTWSHEDS | NNER JO N TEMP_I MP_PPQOI NTLOCATI ONS ON
TEMP_| MP_PPQO NTWSHEDS. POLYI D = TEMP_| MP_PPO NTLOCATI ONS. PCLYI D) | NNER JO N
TEMP_MODEL_WSHEDS ON TEMP_| MP_PPOI NTLOCATI ONS. WeHI D = TEMP_MCDEL_WSHEDS. Wehi d) | NNER JO N
TEMP_| MP_DEPTABLE ON TEMP_I MP_PPO NTWSHEDS. POLYI D = TEMP_| MP_DEPTABLE. POLYID " & _
"GROUP BY TEMP_MODEL_WSHEDS. SubBSeq, TEMP_| MP_DEPTABLE. | NTERR! V; "
Set qdf = dbs. CreateQueryDef (" TenpQSoi | AreasBylnterRi v"', strSQ)
dbs. QueryDef s. Refresh

' Creates a query that determ nes the non-Type 1 depressional contributing area, classified
by River intersection or not
Del et eQJerth hout War ni ng (" TenpQ\onTypelAreaBylnterRi v")
strSQ = " SELECT TEMP_MODEL_WBHEDS. SubBSeq, Sun( TEMP_| MP_DEPTABLE. AREA_M2) AS SumOf AREA M,
TEMP_I NP DEPTABLE. I NTERRI V " &
"FROM ( TEMP_MODEL _ WBHEDS | NNER JOI N TEMP_I MP_PPO NTLOCATI ONS ON
TEMP_MODEL WSBHEDS. Wshi d = TEMP_| MP_PPO NTLOCATI ONS. WsHI D) | NNER JO N TEMP_| MP_DEPTABLE ON
TEMP_I NP PPOl NTLOCATI ONS. PCLYI D = TEMP_| MP_DEPTABLE. PCLYID " &
"GROUP BY TEMP_MODEL_WSHEDS. SubBSeq, TEMP_| MP_DEPTABLE. | NTERRI V,
TEMP_ INP DEPTABLE. DEPTYPE123 " &
"HAVI NG ((( TEMP_I MP_DEPTABLE. DEPTYPE123) <>1)) ;"
Set qgdf = dbs. CreateQueryDef (" TenpQ\onTypelAreaByl nterRi v", strSQ)
dbs. Quer yDef s. Refresh

"Creates a query that determnes the outlet contributing area, this together with previous
2
‘queries are unioned in the query follow ng this one
Del et eQuer yW t hout Varni ng (" TenpQQut | et Byl nterRi v")
strSQ = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, TEMP_| MP_PPO NTWSHEDS. AREA_M2, True AS | NTERRI V
"e

"FROM TEMP_MODEL_WSHEDS, TEMP_|I MP_PPO NTWSHEDS " &

"WHERE ( (( TEMP_MODEL_WBHEDS. DSSubBSeq) =0) AND ((TENP | MP_PPO NTWSHEDS. POLYI D) =0) ) ;
Set qdf = dbs. Creat eQJeryDef( TenpQQut | et Byl nterRi v", strSQ)
dbs. QueryDef s. Refresh

' Creates a query that Unions the Contributing areas (soils) with the Non Type 1
depressions to create total contributing area

They are classified by River intersection (INTERRIV = True O Fal se)
Del et eQuer yW t hout War ni ng (" TenpQUni onNonTypelAreaByl nterRi v")
strSQ = "SELECT ALL * FROM TenpQSoi | AreasBylnterRiv UNION ALL SELECT ALL * FROM
TempQ\onTypelAreaBylnterRiv UNION ALL SELECT ALL * FROM TenpQutletBylnterRiv;"
Set qdf = dbs. CreateQueryDef (" TenpQUni onNonTypelAr eaByl nterRi v", strSQ)
dbs. QueryDef s. Refresh

'Deletes a tenporary table before creating a new version
Del et eTabl eW t hout War ni ng (" TEMP_TOTALNONTYPELAREA_| NTERRI V")
"Creates a table that gives total contributing areas to each watershed classified by River
I nt ersecti on of Depressions
strSQ = "SELECT SubBSeq, Sun{ Soi | AreaM2) AS SuntX Soi | AreaM2, | NTERRIV | NTO
TEMP_TOTALNONTYPELAREA | NTERRIV " &

" FROM TenpQuUni onNonTypelAreaBylnterRiv " & _

"GROUP BY SubBSeq, INTERRIV " & _
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"ORDER BY SubBSeq; "
Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e

' Updates the tenporary watershed table with the non-type 1 areas

strSQ. = "UPDATE TEMP_TOTALNONTYPE1AREA | NNER JO N TEMP_MODEL_WSHEDS ON
TEMP_TOTALNONTYPE1AREA. SubBSeq = TEMP_MODEL_WBHEDS. SubBSeq SET
TEMP_MODEL _WSHEDS. WsAr eaM2NonDep = [ Sun®f Soi | AreaM] ; "

Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

'"Del etes a tenporary table before creating a new version
Del et eTabl eW t hout War ni ng (" TEMP_I NTACTAREASVOLUVES")
'"Creates a table which has the volunes and areas of all intact depressions
strSQL = "SELECT TEMP_MODEL_WBHEDS. SubBSeq, Sun{ TEMP_| MP_DEPTABLE. AREA M2) AS SunOf AREA M2,
Sun{ TEMP_I MP_DEPTABLE. VOLM3) AS Sun®Of VOLM3, Oount ( TEMP_I MP_DEPTABLE. PCLYI D) AS
Count Of POLYI D | NTO TEMP_I NTACTAREASVOLUVE &

" FROM ( TEMP_| MP_DEPTABLE | NNER JO N TENP_| MP_PPOl NTLOCATI ONS ON
TEMP_| MP_DEPTABLE. POLYI D = TEMP_| MP_PPO NTLOCATI ONS. PCLYI D) I NNER JO N TEMP_MODEL_WSHEDS ON
TEMP_I NP PPO NTLOCATI ONS. WSHI D = TEMP_MODEL_WSHEDS. Wehid " &

"GROUP BY TEMP_MODEL_WSHEDS. SubBSeq, TEMP_ INP DEPTABLE. DEPTYPE123 " & _

"HAVI NG (( ( TEMP_I MP_DEPTABLE. DEPTYPE123) =1)) ;
Set qdf = dbs. CreateQueryDef ("", strSQ)
Debug. Print strSQ
gdf . Execut e
dbs. Tabl eDef s. Refresh

"Updates the tenporary watersheds table with the depressional areas and

"vol unmes contai ned i n TEMP_| NTACTAREASVOLUVES

strSQ. = "UPDATE TEMP_I NTACTAREASVOLUMES | NNER JO N TEMP_MODEL WSHEDS ON

TEMP_| NTACTAREASVOLUMES. SubBSeq = TEMP_MODEL_WSHEDS. SubBSeq SET TEMP_MODEL_WSHEDS. DepVol M3
= [ SunOf VOLMB], TEMP_MODEL_ WSHEDS. DepAreaM2 = [ SunX AREA M2], TEMP_MODEL_WSHEDS. NunmDeps =
[ CountOF POLYI D] ; "

Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

Creates table with depressional volunes and areas on the river

Del et eTabl eW t hout War ni ng (" TEMP_I NTACTAREASVOLUVES ONRI VER")
strSQL = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, Sum( TEMP_| MP_DEPTABLE. AREA M2) AS Sunif AREA M2,
Sum( TEMP_| MP_DEPTABLE. VOLMB) AS SunmOf VOLMB, Count ( TEMP_| MP_DEPTABLE. POLYI D) AS
Count Of POLYI D | NTO TEMP_I NTACTAREASVOLUVES_ONRI VER " &

" FROM ( TEMP_| MP_DEPTABLE | NNER JO N TEMP_| MP_PPOl NTLOCATI ONS ON
TEMP_| MP_DEPTABLE. POLYI D = TEMP_| MP_PPO NTLOCATI ONS. POLYI D) | NNER JO N TEMP_MODEL_WSHEDS ON
TEMP_I NP_PPC] NTLOCATI ONS. WsHI D = TEMP_MODEL_WBHEDS. Wshid " & _

"GROUP BY TEMP_ NODEL _WBHEDS. SubBSeq, TEMP_| MP_DEPTABLE. DEPTYPE123,
TEMP_I I\/P DEPTABLE. INTERRI V " &

"HAVI NG ((( TEMP_I MP_DEPTABLE. DEPTYPE123) =1) AND

(( TEMP_I MP_DEPTABLE. | NTERRI V) =Tr ue) ) ;
Set qdf = dbs. CreateQueryDef("", strSQ)
gdf . Execut e

' Creates table with depressional volunes and areas off the river
Del et eTabl eW t hout ar ni ng (" TEMP_I NTACTAREASVOLUMVES OFFRI VER')
strSQL = "SELECT TEMP_MODEL_WSHEDS. SubBSeq, Sum( TEMP_| MP_DEPTABLE. AREA M2) AS Sunif AREA M2,
Sum( TEMP_I MP_DEPTABLE. VOLMB) AS SunOf VOLMB, Count (TEMP_I MP_DEPTABLE. POLYI D) AS
Count O PO_YI D | NTO TEMP_I NTACTAREASVOLUVES _OFFRI VER " &
"FROM ( TEMP_I MP_DEPTABLE | NNER JO N TEMP_I| MP_ PPO NTLOCATI ONS ON
TEMP_| MP_DEPTABLE. POLYI D = TEMP_| MP_PPO NTLOCATI ONS. POLYI D) | NNER JO N TEMP_MODEL_WSHEDS ON
TEMP_I NP_PPG NTLOCATI ONS. WsHI D = TEMP_MODEL_WBHEDS. Wshid " & _
"GROUP BY TEMP_MODEL_WSHEDS. SubBSeq, TEMP_| MP_DEPTABLE. DEPTYPE123,
TEMP_I NP DEPTABLE. INTERRIV " &
"HAVI NG ((( TEMP_| MP_DEPTABLE. DEPTYPE123) =1) AND
(( TEMP_I MP_DEPTABLE. | NTERRI V) =Fal se) ) :
Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e
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' Updates the tenporary Watershed table with the contributing areas for depressions on the
Ri ver
strSQ = "UPDATE TEMP_TOTALNONTYPEL1AREA | NTERRIV | NNER JO N TEMP_MODEL_WSHEDS ON
TEMP_TOTALNONTYPE1AREA | NTERRI V. SubBSeq = TEMP_MODEL_WBHEDS. SubBSeq SET
TEMP_MODEL _WSBHEDS. W5Ar eaNonDepOnRi ver M2 = [ SunOFf Soi | AreaM2] " & _
"WHERE ( (( TEMP_TOTALNONTYPE1AREA | NTERR! V. | NTERRI V) =True) ) ; "
Set qdf = dbs. CreateQueryDef ("", strSQ)
gdf . Execut e

' Updates the tenporary Watershed table with the contributing areas for depressions off the
Ri ver
strSQ. = "UPDATE TEMP_TOTALNONTYPE1AREA | NTERRIV | NNER JO N TEMP_MODEL WSHEDS ON
TEMP_TOTALNONTYPE1AREA | NTERRI V. SubBSeq = TEMP_MODEL_WBHEDS. SubBSeq SET
TEMP_MODEL _WSHEDS. W5Ar eaNonDepOf f Ri ver M2 = [ SunCF Soi | AreaM2] " & _
"WHERE ( (( TEMP_TOTALNONTYPE1AREA | NTERR! V. | NTERRI V) =Fal se)); "
Set qdf = dbs. CreateQueryDef("", strSQ)
gdf . Execut e

"Update the tenporary watershed table with the On R ver depressional volunes and areas
strSQL = "UPDATE TEMP_I NTACTAREASVOLUMES _ONRI VER | NNER JO N TEMP_MODEL WSHEDS ON
TEMP_| NTACTAREASVOLUMES ONRI VER. SubBSeq = TEMP_MODEL_WBHEDS. SubBSeq SET

TEMP_MODEL _WSHEDS. DepVol OnRi ver M3 = [ Suntf VOLMB], TEMP_MODEL_WSBHEDS. DepAr eaOnRi ver M2 =
[ SunOFf AREA M), TEMP_MODEL_WSBHEDS. NunDepsOnRi ver = [ Count Of Pol yI D] ;"

Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

"Update the tenporary watershed table with the Of River depressional volunmes and areas
strSQ. = "UPDATE TEMP_MODEL_WSHEDS | NNER JO N TEMP_I NTACTAREASVOLUMES OFFRI VER ON
TEMP_MODEL_WSHEDS. SubBSeq = TEMP_| NTACTAREASVOLUVES OFFRI VER SubBSeq SET

TEMP_MODEL WSHEDS. DepVol O f Ri ver M8 = [ SunOf VOLMB], TEMP_MODEL_ WBHEDS. DepAr eaOdf f Ri ver M2 =
[ SunOFf AREA M2], TEMP_MODEL WSBHEDS. NunDepsOf f Ri ver = [ Count Of Pol yl D] ; "

Set qdf = dbs. CreateQueryDef ("", strSQ)

Debug. Print strSQ

gdf . Execut e

"updates the Gage Nanes and Regions in the Tenporary WSHEDS tabl e

strSQL = "UPDATE TEMP_I M°_WSHEDS | NNER JO N TEMP_MODEL_WSHEDS ON TEMP_| MP_WSHEDS. WSHI D =
TEMP_MODEL WSBHEDS. Wshi d SET TEMP_MODEL WSBHEDS. Preci pGage = [ TEMP_I MP_WSHEDS] . [ Pr eci pGage] ,
TEMP_MODEL WSBHEDS. Regi on = [ TEMP_I MP_WSHEDS] . [ Regi on] ; "

Set qdf = dbs. CreateQueryDef ("", strSQ)

Debug. Print strSQ

gdf . Execut e

" Updat es the Weheds Table for this nodel

strSQL = "UPDATE TEMP_MODEL _WSHEDS | NNER JO N " & Mbdel WshedTable & " AS MV ON
TEMP_MODEL_WSBHEDS. SubBSeq = MW SubBSeq SET MW Preci pGage =

[ TEMP_MODEL_WSHEDS] . [ Preci pGage], MN WSAreaM2NonDep = [ TEMP_MODEL_WSHEDS] . [ WSAr eaM2NonDep] ,
MN DepVol M3 = [ TEMP_MODEL_WSHEDS] . [ DepVol M3], MN DepAreaM2 =

[ TEMP_MODEL_WSHEDS] . [ DepAr eaM2], MW WSAr eaNonDepOnRi ver M2 =

[ TEMP_MODEL_WSHEDS] . [ WSAr eaNonDepOnRi ver M2] , MN DepVol OnRi ver M3 =
[ TEMP_MODEL_WSHEDS] . [ DepVol OnRi ver M3], MW DepAreaOnRi ver M2 =

[ TEMP_MODEL_WSHEDS] . [ DepAr eaOnRi ver 2], MN WSAr eaNonDepOf f Ri ver M2
[ TEMP_MODEL_WSHEDS] . [ WSAr eaNonDepOf f Ri ver M2] , MW DepVol O f Ri ver MB
[ TEMP_MODEL_WSHEDS] . [ DepVol O f Ri ver MB] , MW DepAreaO f Ri ver M =

[ TEMP_MODEL_WSHEDS] . [ DepAr eadk f Ri ver M2] , MW NunDeps = [ TEMP_MODEL_WSHEDS] . [ NunDeps],
MN NumDepsOnRi ver = [ TEMP_MODEL_WSBHEDS] . [ NumDepsOnRi ver], MN NunDepsOf f Ri ver =

[ TEMP_MODEL_WBHEDS] . [ NunDepsOf f Ri ver] ;"

Set qdf = dbs. CreateQueryDef("", strSQ)

gdf . Execut e

" Updat es the Wsheds table regions for this nodel

strSQL = "UPDATE TEMP_MODEL WSHEDS | NNER JO N " & Mbdel WshedTable & " AS MV ON
TEMP_MODEL WBHEDS. SubBSeq = MW SubBSeq SET MW Regi on = [ TEMP_MODEL_WSHEDS] . [ Regi on] ; "
Set qdf = dbs. CreateQueryDef ("", strSQ)

Debug. Print strSQ

gdf . Execut e
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' Opens the nodel watershed table

strSQ = "SELECT * FROM " & Model WshedTable & "; "
Set rst = dbs. OpenRecordset (strSQ)

rst. MoveFi r st

Wth rst 'searches for null values in various fields of the watershed

‘"table and replaces themw th zeros.
Do Until .ECF

.Edit

If I'sNull (![DepVol MB]) Then
! [ DepVol MB] = O#

End |f

If I'sNull (![DepAreaM]) Then
| [ DepAreaMk] = O#

End |f

If I'sNull (![NunDeps]) Then
I'[ NunDeps] =0

End |f

If I'sNull (![WsAreaM2NonDep]) Then
I [ WBAr eaM2NonDep] = O#

End |f

If IsNull (![DepVol OnRi ver M3]) Then
| [ DepVol OnRi ver MB] = 0#

End If

If I'sNull (![DepAreaOnRi ver M]) Then
| [ DepAreaOnRi ver 2] = 0O#

End |f

If I'sNull (![NunDepsOnRiver]) Then
I'[ NunDepsOnRiver] = 0

End |f

If I'sNull (![DepVol O fRi verM3]) Then
[ DepVol OF f Ri ver M3] = O#

End If

If I'sNull (![DepAreaCfRi verM]) Then
| [ DepAreas f Ri ver M2] = O#

End |f

If IsNull (![NunDepsOFfRiver]) Then
[ NunDepsOFfRiver] = 0

End |f

If I'sNull (![WAreaNonDepOnRi ver M2]) Then
I [ WBAr eaNonDepOnRi ver M2] = 0#

End I f

If I'sNull (![WsAreaNonDepO f Ri ver M2] ) Then
I [ WBAr eaNonDepOf f Ri ver M2] = O#

End |f

If (IsNull ('[Region])) Then 'sets Region =1 if

"previously
!'[Region] =1
End |f
I[InitWaterM3] = O#
. Updat e
. MoveNext
Loop
End Wth

rst.d ose
dbs. O ose

MsgBox ("Done Creating Mddel From ArcVi ew Tabl es")
End Sub

Sub Del et eTabl eW t hWar ni ng( Tabl eNane As String)
'Del etes a table w thout providing a warning

I f DoesQbj ect Exi st (" Tabl es", TableNanme) <> "" Then
MsgBox ("Warning: The table " & Tabl eName & " WII
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DoCrd. Del et e(hj ect acTabl e, Tabl eNane
End If

End Sub

Sub Del et eQuer yW t hout War ni ng( Quer yNane As String)
'Del etes a query wi thout providing a warning

I f DoesQvj ect Exi st (" Queries", QueryName) <> "" Then
DoCrd. Del et e(hj ect acQuery, QueryNane
End If

End Sub
Sub Del et eTabl eW t hout War ni ng( Tabl eNane As String)
"Del etes a table after providing a warning

I f DoesObj ect Exi st (" Tabl es", TableNanme) <> "" Then
DoCOnd. Del et eChj ect acTabl e, Tabl eNane
End If

End Sub

Private Sub SequenceRi ver_dick()
'sequences the RIVER table fromupstreamto downstream
"and provi des the subbasin sequencing nunbers (SubBSeq)
"that insure that no subbasin downstream of another subbasin
"will have a | ower SubBSeq

Di m dbs As DAOQ. Dat abase

Dimrst As DAO. Recordset

Di mrst Updat e As DAO. Recordset

Di m qdf As DAO. Quer yDef

Diml As Long, Count As Long

DimstrSQ As String, strSQUpdate As String

Di m Qutl et Node As Long

Di m Current Layer As Long, Nunmber Of Layers As Long, O dLayer As Long

St at usBox. Val ue = "Sequencing the RIVER tabl e"
Me. Ref resh

Set dbs = CurrentDb

'Clear the River.Layer, River.SubBSeq, and River.DSSubBSeq fi el ds

strSQL = "UPDATE Ri ver SET River.Layer = Null, River.SubBSeq = Null, River.DSSubBSeq =
Nul | ;"

Set qdf = dbs. CreateQueryDef ("", strSQ)

gdf . Execut e

"Aquery to find all River segnents whose TO NCDE have no

' correspondi ng FROM NODE i n another R ver segenent

"the record sel ected should be the outl et

strSQ = "SELECT River.[TO NCDE], River_1.[FROM NODE] " & _
"FROM Ri ver LEFT JON River AS River_1 ON River.[TONODE] = River_1.[FROM NODE] " &
"WHERE (((River _1.[FROM NODE]) Is Null));"

Set rst = dbs. QpenRecordset (strSQ)

rst. Movelast

Count = rst.RecordCount 'hown many records were returned
Qutl et Node = rst![ TONODE] 'This is the node nunber of the outl et
rst.Cl ose

If Count <> 1 Then 'there should have been only one outlet returned
MsgBox ("The outlet count was not 1 but: " & Count)
Exit Sub

End If
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"A query which finds the river segnent whose TO NODE is the outl et
"node; that is, this query returns the nost downstreamriver segnent
strSQ = "SELECT * FROM Ri ver WHERE (((TO_NODE)=" & CQutletNode & "));"
Set rst = dbs. QpenRecordset (strSQ)

"Sets [Layer] equal to 1 for the the nost downstreamriver segenent
rst. Edit

rst![Layer] =1

rst.Update

rst.Cl ose

CurrentLayer = 1 '"sets the intial layer to be 1'; this will cause the
"following Do loop to select the outlet subbasin init's first |oop

Do ' This creates the Layer val ues, where Layer is the nunber of
' subbasins away fromthe outlet; the nost downstream subbasin
'was already set to have a Layer value of 1
St at usBox. Val ue = "Sequencing the RIVER table -- Layer = " & CurrentLayer
Me. Ref r esh

"extracts all subbasins in the current Layer

strSQ = "SELECT River_1.* FROM R ver AS River_1 " & _
"INNER JON River ON River_1.TO NODE = Ri ver. FROM NODE " & _
"WHERE (((River.Layer)=" & CurrentLayer & "));"

Set rst = dbs. OpenRecordset (strSQ.)

"If there are no further records quit the Do | oop
If rst.EOF Then

rst.d ose
Exit Do
End If

rst. MoveFirst 'noves to the first subbasin extracted
Do Until rst.EOF "extracts all subbasins upstreamof the current subbasin

strSQ.Update = "SELECT * FROM RIVER WHERE (((RIVID)=" & rst![RIVID] & "));"

Set rstUpdate = dbs. OpenRecordset (st rSQ.Updat e)
rst Updat e. Edi t
rstUpdate! [Layer] = CurrentlLayer + 1 'sets their layer val ue one higher
r st Updat e. Updat e
rst Updat e. G ose
rst. MoveNext
Loop

rst.C ose
CurrentlLayer = CurrentlLayer + 1 'increnents the current |ayer
Loop

"Find the maxi mum Layer nunber

strSQL = "SELECT Max(River.Layer) AS MaxOf Layer FROM River;"
Set rst = dbs. OpenRecordset (strSQ)

rst. MoveFirst

Nunmber Of Layers = rst![ MaxCf Layer]

rst.d ose

" Assi gn the SubBasin Sequence nunbers SubBSeq
"extracts the RIVER records sorted in reverse (DESC) order
"of the layer nunber so that the npst upstream subbasins
"appear first
strSQ = "SELECT * FROM Ri ver ORDER BY Layer DESC, RIVID;"
Set rst = dbs. OpenRecordset (strSQ)
rst. MveFirst
I =1
Do Until rst.ECF

rst. Edit

rst![SubBSeq] =

rst. Update
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rst. MoveNext
I =1 +1
Loop
rst.d ose

" Assi gn the DownStream SubBasi n Sequence nunber

' based on the node nunbers
strSQ = "UPDATE Ri ver

Set qdf = dbs. CreateQueryDef ("",
gdf . Execut e

strSQ)

DSSubBSeq

INNER JON River AS River_1" & _
"ON Ri ver. FROM_NODE = River_1. TO NODE SET Ri ver_1. DSSubBSeq = [Ri ver]

Set the npbst downstream subbasin to have DSSubBSeq = 0

strSQL = "SELECT * FROM Rl VER WHERE ([ DSSubBSeq]

Set rst = dbs. QpenRecordset (strSQ)
rst. MoveFirst

rst. Edit

rst![DSSubBSeq] = 0

rst. Update

rst.d ose

dbs. d ose

End Sub

Sub Set Mbdel Tabl eNanes()
' Est abl i shes the nane of all
' based on the watershed nane,

'be run.

Di m Model Prefix As String

I's Null)"

i nput tables for the nodel
restoration |evel,

and sinulation to

Model Prefix = "MODEL_" & txtWater Shed. Value & "_"

Model WshedTabl e = Model Prefix & txtRestorationLevel.Value & "_" & "WSHEDS"

Model BaseCaseWshedTabl e = Mdel Prefix & "A " & "WSHEDS"

Model Ri ver Tabl e = Model Prefi x & "Rl VER'

Model Regi neTabl e = Model Prefi x & "REG MES'

End Sub

Private Function IsField(td As Tabl eDef,
As Bool ean

ByVal

Fi el dName As String) _

Returns TRUE if a field exists in the table with the sane nane as

specified in Fiel dNane.
Ret urns FALSE ot herw se.

DmF As Field

Err. d ear
On Error Resune Next
Set F = td(Fiel dName)
If Err.Nunmber = 13 Then
IsField = True
El se
| sField = Fal se
End I f
Err. d ear

End Function
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